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ABSTRACT 
 
WATER QUALITY ANALYSIS OF WATERSHEDS IN 
SOUTHWESTERN PENNSYLVANIA 
 
By 
Linnea Manley 
May 2017 
 
Dissertation supervised by Dr. John F. Stolz 
 Concerns over the potential impacts of extractive activities on water quality have 
long existed. Hydraulic fracturing has now become common in Pennsylvania, but 
whether it has impacted water resources is still unclear. Previous studies have been done 
on localized areas often focusing on county or municipality boundaries. However, as 
water follows watershed boundaries this work aimed to study water quality at the 
watershed level. Four hundred forty-four groundwater samples were collected from the 
water wells of homeowner volunteers and three hundred twenty-two surface water 
samples were collected from streams throughout Southwestern Pennsylvania in areas 
with and without unconventional drilling at homeowner’s request. All samples were 
analyzed for anion, cation, and light hydrocarbon concentrations. Mass ratios were then 
used to determine if a source had been impacted. Results indicate instances of potential 
water quality impact from oil and gas activities in the Connoquenessing and Upper Ohio 
Watersheds. 
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CHAPTER 1: BACKGROUND 
1.1 Geology of Southwestern PA 
1.1.1 General Geology of Pennsylvania 
The State of Pennsylvania has a rich and diverse geologic history. This geologic 
history provides natural resources that Pennsylvania has extracted and contributes to its 
modern wealth. There are four major resources in Pennsylvania; iron, coal, oil, and 
natural gas. Specific geologic processes created each of these resources. From around 450 
million years ago (Cambrian Period) to about 300 million years ago (Pennsylvanian 
Period), Pennsylvania was covered by shallow seas on several occasions; these seas 
helped to deposit the organic matter, which developed into the state’s oil and natural gas 
deposits. Later, during the Carboniferous (between 360 and 300 million years ago), much 
of the state was covered in swamps (Barnes & Sevon, 2014). As plants and other debris 
fell into these swamps the decay processes resulted in an anoxic environment. This 
preserved much of this organic matter. Over time, this organic matter built up and 
resulting pressure compressed the material into peat. Eventually, the pressure became 
great enough to create coal. Due to change in ocean level new swamps and thus new coal 
seams were constantly being created, accounting for Pennsylvania’s numerous coal 
seems (Barnes & Sevon, 2014). 
1.1.2 Formation of Marcellus Shale 
The Marcellus Shale formed during the Devonian Period, about 380 million years 
ago (Barnes & Sevon, 2014). During this period, Pennsylvania was covered by a shallow 
marine sea, which was formed following the collision of the North American and African 
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plate. Today the area this marine sea covered is called the Appalachian Basin. The nearby 
Acadian Mountains were rapidly eroding during this period and silt and clay deposited in 
the paleo-sea at this time (Barnes & Sevon, 2014). These fine sediments result in the 
shale modern characteristics, such as low porosity and permeability (Arthur et al., 2008). 
Since this deposition occurred below the pycnocline, the anoxic environment 
preserved much of the organic matter that was deposited with this sediment. After 
deposition, the sediments experienced extreme pressure, moving the stored organic 
matter beyond the oil formation window, and creating abundant natural gas. This natural 
gas was effectively trapped in the low permeability shale layer. This trapped gas is now 
being extracted using the technique of high volume hydraulic fracturing (HVHF) (Arthur 
et al., 2008). 
1.1.3 Geology and Groundwater 
The quality and quantity of groundwater is highly dependent on the geology of 
the area (Conners, 2013). Groundwater fills the spaces between sediments in rock layers, 
known as pores. The porosity of a rock is the pore space that rock contains. The 
movement of groundwater is controlled by the permeability of a layer. Layers of well 
sorted (sediments of similar sizes grouped together), small sediments have lower 
permeability as the resulting pathways are narrower and this slows the water movement 
(Figure 1). Rock layers in which the pore spaces are saturated are called aquifers and the 
water is often tapped for resident, industrial, or agricultural use (Conners, 2013). The 
most productive aquifers sandstones as they have high porosity and permeability. 
Crystalline rock, such as granite, tend to form the lowest producing aquifers as they are  
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low porosity and permeability rocks, with the exception of fractured zones (Swistock, 
2007). 
 
Figure 1-Sorting diagrams, left is poorly sorted sediment, right is well-sorted sediment. The gray white space 
represents the sediment itself while the gray are the poor spaces between those sediments.  
The aquifer type results from the characteristics of surrounding rock strata. If an 
aquifer is overlain by an impermeable layer, called an aquitard, it is considered a 
confined aquifer. Confined aquifers are less likely to be contaminated by surface 
pollution, however they can have a very slow recharge rates (the amount of time it takes 
for the aquifer to refill with water) period. Unconfined aquifers, on the other hand, do not 
have an impermeable layer above them. This makes them more susceptible to surface 
contamination; however they generally have a much shorter recharge period (Swistock, 
2007). Glacial deposits are a common location for unconfined aquifers (Conners, 2013). 
The geology of an aquifer can also influence the groundwater quality. Water is a 
natural solvent and elements are dissolved from the aquifer materials. Rocks and minerals 
vary in solubility. For example, limestone dissolves rapidly in most natural waters and 
results in “hard” water, water with a high concentration of dissolved minerals. The most 
common minerals found in hard water are sodium, calcium, magnesium, potassium, 
chloride, bicarbonate, and sulfate (USGS, 1999). 
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1.1.4 Surface and Groundwater Interaction 
Groundwater interacts with surface water. Surface can eventually become 
groundwater, and vice versa. Groundwater is typically recharged from precipitation and 
snowmelt (Swistock, 2007). When the precipitation hits the surface of the Earth there are 
several pathways it can take: it can be evaporated back into the atmosphere; it can runoff 
into streams, rivers or lakes; plants can transpire it; or it can infiltrate into the cracks and 
spaces in the soil. Once the water moves into the soil it has entered the unsaturated or 
vadose zone; the unsaturated zone is the zone in which the pore spaces in rock layers are 
not filled, or only partially filled with water (USGS, 1999). Once the water moves 
through the unsaturated zone it reaches the capillary fringe and then the saturated zone 
(the zone in which the pore spaces are all filled by water). However, the path of the water 
can diverge on its way to the saturated zone. If the water encounters an impermeable rock 
layer it may begin to move diagonally or horizontally. Further, natural occurring fracture 
zones can create paths of lower resistance for water (PA DEP, 2006). The amount of time 
water spends in any one zone of the hydrologic cycle, is called a residence time. The 
residence time of groundwater can be anywhere from a few weeks to tens of thousands of 
years (Conners, 2013). Groundwater quality can be improved as it moves along its flow 
path. The flow of water molecules through the soil and bedrock will “screen” out bacteria 
(USGS, 1999).  
1.1.5 Impacts of Development on Surface Water and Groundwater Interactions 
Due to the interconnected nature of the hydrologic system, changes to the land 
surface can have significant, and at times unforeseen, consequences to groundwater. The 
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most common change during human activities is the increase in impervious cover. 
Increased impervious cover leads to a decrease in surface water infiltration and 
vegetation/evapotranspiration. Therefore, human development greatly increases storm 
water runoff; and decreases groundwater recharge. Runoff from paved surfaces reaches 
surface water in a much shorter period than runoff from natural surfaces. Even non-paved 
but disturbed areas can affect water movement. For example, compaction of soil pores 
reroutes water to runoff (PA DEP, 2006). 
1.2 Hydrology of Southwestern PA 
1.2.1 Water Resources of Pennsylvania 
Pennsylvania drains to six major watersheds: The Delaware River Watershed in 
Eastern Pennsylvania; the Susquehanna River Watershed in Central Pennsylvania; the 
Genesee River Watershed in North Central Pennsylvania, the Potomac River Watershed 
in South Central Pennsylvania; the Ohio River Watershed in Western Pennsylvania; and 
the Lake Erie Watershed in Northwest Pennsylvania (Figure 2). The Ohio River Basin 
has a total drainage area of 528,260 km2 in fifteen states. The Ohio River has its 
headwaters where the Allegheny and Monongahela Rivers meet, but its watershed covers 
much of Western Pennsylvania. Its major tributaries are the Allegheny, Beaver, 
Monongahela, Youghiogheny, Clarion, and Kiskiminetas Rivers, and French Creek. In 
Pennsylvania about 3.4 million people live within the Ohio River Basin; and there are 
fifteen cities in the basin, including Pittsburgh, Butler, and Washington (DCNR, 2015). 
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Figure 2-Major River Basins of Pennsylvania (PASDA) 
In Pennsylvania around 13 inches of the total 40 inches of precipitation goes into 
the ground as recharge. Snowmelt is also a major source of recharge for groundwater in 
Pennsylvania. Most of this precipitation comes either from the Great Lakes or from the 
Caribbean Ocean. This precipitation can also bring large amounts of pollution with it 
(Swistock, 2007). 
1.2.2 Aquifers and Wells in Pennsylvania 
The state of Pennsylvania has the second highest number of private water wells in 
the country, only behind Michigan. About 3 million residents get their water from private 
wells, with another 20,000 wells added each year (Figure 3). As of 2007, about 1 billion 
gallons of groundwater are pumped out of aquifers in Pennsylvania every day; more than 
half of that water is used for drinking. Drinking water is of special importance because it 
requires a higher quality than water used for other purposes, though private water wells 
 7 
are largely unregulated in the state of Pennsylvania (Swistock, Clemens, & Sharpe, 
2009). 
 
Figure 3-Private water wells in Pennsylvania drilled between 1963 to 1994 for individual homes (Swistock, 2007) 
Pennsylvania has four main types of aquifers, those are: unconsolidated sand and 
gravel aquifers; sandstone and shale aquifers; carbonate rock aquifers; and crystalline 
rock aquifers. In Northern Pennsylvania, the most common type of aquifer is the 
unconsolidated sand and gravel aquifer. These aquifers have the highest yield of any in 
the state and typically have softer water However, they also can contain high iron 
concentrations. In Southern Pennsylvania, the most common aquifer is a sandstone and 
shale aquifer containing fractured sandstone and shale. The sandstone aquifer water is 
less likely to have hard water than the shale aquifer water. The other two aquifers, 
carbonate rock and crystalline rock, occurring much less extensively in Pennsylvania, 
mostly in the Northwest and Southeast collectively (Swistock, 2007). 
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1.2.3 Groundwater Regulation in Pennsylvania 
Maximum contaminant levels (MCLs) and secondary maximum contaminant 
levels (SMCLs) are specified for drinking water nationally, they do not apply to private 
water wells. The testing and treatment of private water wells are the homeowner’s 
responsibility. Moreover, reporting of well location and construction are voluntary in 
Pennsylvania.  Some areas of Pennsylvania (counties or townships) have passed local 
ordinances but most water wells in the state remain unregulated. The lack of regulation is 
concerning because many of these pollutants cannot be tasted or smelled. Therefore there 
is substantial potential for exposure to health-threatening pollutants among domestic well 
owners (US EPA, 1999). 
1.2.4 Safe Drinking Water Act 
 The Safe Drinking Water Act (SDWA) was passed by Congress in 1974. The 
SDWA protects public water supplies from contamination from natural and human 
sources. The regulations passed in the SDWA apply to public water systems, which are 
systems that supply water to 25 or more people. The SDWA requires that the EPA create 
MCLs for contaminants that pose a significant threat to public health. These MCLs make 
up the primary and secondary drinking water standards (PDWS, SDWS) (US EPA, 
1999). The PDWS are legally binding standards, which public water systems (PWS) must 
follow. SDWS are not legally binding but are considered “cosmetic”. If the MCLs in the 
SDWS are exceeded the EPA suggests that the water can have a foul taste or odor (OW 
US EPA, 2015). Table 1 below lists the Primary and Secondary Drinking Water 
Standards for the analytes tested during this project. Copper is shown on both the primary 
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and secondary drinking water standards because it has a suggested cosmetic limit of 1.0 
but 1.3 is the action level limits for copper. The action limit means that it has become a 
health concern at that level and much be reduced for public safety (OW EPA, 2015).  
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Table 1-List of analytes with EPA Primary and Secondary Drinking Water Standards and their Maximum 
Contaminant Levels (MCLs) in mg/L. Uranium is listed in µg/L 
Analytes with  
Primary Drinking Water Standards 
EPA MCL (mg/L) 
Antimony 0.006 
Arsenic 0.010 
Barium 2 
Cadmium 0.005 
Chromium 0.1 
Copper 1.3 
Fluoride 4.0 
Lead 0.015 
Mercury 0.002 
Nitrate 10 
Nitrite 1 
Selenium 0.05 
Uranium 30 µg/L 
Analytes with  
Secondary Drinking Water Standards 
EPA MCL mg/L 
Aluminum 0.05 to 0.2 
Chloride 250 
Copper  1.0 
Fluoride 2.0 
Iron 0.3 
Manganese 0.05 
pH 6.5 to 8.5 
Silver 0.10 
Sulfate 250 
Total Dissolved Solids 500 
Zinc 5 
 
Though there are no national regulations for private water wells, several 
protections exist for groundwater. The Underground Injection Control Program, which 
was mandated by the Safe Drinking Water Act in 1974, was created specifically to 
project groundwater resources. This act regulates substances that are injected into 
underground wells for storage, disposal, hydrocarbon production, or mineral recovery 
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(US EPA, 1999). However, in the Energy Policy Act of 2005 an amendment was made to 
the SDWA. Following an EPA study finding that injection of diesel fuel into coalbed 
methane posed little risk to drinking water supplies, the process of hydraulic fracturing 
was exempt from the UIC Program. Diesel fuel is often used as a constituent in fracturing 
fluids (Tiemann & Vann, 2015).  
 The amendment to the Safe Drinking Water Act, as written in Subtitle C-
Production §332 of the Energy Policy Act of 2005, states that  
Paragraph (1) of section 1421(d) of the Safe Drinking Water Act (42 
U.S.C. 300h(d)) is amended to read as follows:  
‘‘(1) UNDERGROUND INJECTION.—The term ‘underground 
injection’—  
‘‘(A) means the subsurface emplacement of fluids by well injection; and  
‘‘(B) excludes— ‘‘(i) the underground injection of natural gas for 
purposes of storage; and ‘‘(ii) the underground injection of fluids or 
propping agents (other than diesel fuels) pursuant to hydraulic fracturing 
operations relate. 
 This amendment means that any underground injection for hydraulic fracturing no 
longer falls under the SDWA and therefore is unregulated by the EPA (US Congress, 
2005).  
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1.2.5 Legacy Water Quality Issues 
1.2.5.1 Abandoned Mine Drainage 
 Coal mining has occurred in Pennsylvania for more than 200 years, and during 
this period Pennsylvania has produced more than 25% of the national’s coal production 
(USGS, 2010). Anthracitic and bituminous coalfields underlie almost half of the state 
(Figure 4), including areas in all of the state’s four major river basins (Figure 2) (USGS, 
2010). Bituminous coal is the most common coal used for energy generation as it has 
higher heating values than lignite or sub-bituminous coal. However, anthracite coal has 
even higher heating values than bituminous coal does. Anthracite coal requires even 
higher pressures than bituminous to form therefore making it less common. It is typically 
created in mountains ranges within the folded rock strata, such as the Appalachian region 
of Pennsylvania (Bowen & Irwin, 2008) 
 
Figure 4- Map of the major bituminous and anthracite coal fields in Pennsylvania (USGS, 2010) 
 All of this mining has impacted Pennsylvania water quality. Thousands of 
abandoned coal mines contaminated more than 4828 km (3,000 miles) of groundwater 
Bituminous Fields Anthracite Fields 
 13 
and streams. This contamination is the single greatest threat to Pennsylvania’s four major 
river basins. When coal mines are abandoned, groundwater generally fill them and can 
leach potentially lethal concentrations of metals, and lead to increased acidity (USGS, 
2010). Of special concern is Abandoned Mine Drainage (AMD). AMD occurs when 
material containing “sulfide-bearing material” comes into contact with water and oxygen. 
The reaction between the water, oxygen, and “sulfide-bearing materials” then creates 
effluent that has very high levels of heavy metals, low pH, and high amounts of other 
toxic contaminants. Though AMD can occur naturally, when rocks with high sulfide 
levels come into contact with oxygen and water, the mining process exposes more of this 
material increasing the potential for AMD (Akcil & Koldas, 2006).  
1.3 Watersheds of Southwestern Pennsylvania 
1.3.1 Area of Interest 
For this study, eight sub-major watersheds were chosen as the focus area. These 
watersheds are the Connoquenessing, Upper Ohio-Wheeling, Kiskiminetas, Lower 
Monongahela, Shenango, Upper Ohio, Lower Allegheny, and Beaver (Figure 5). These 
watersheds cover an area of 20,716 km2 (5,119,186 acres) in the Southwest of 
Pennsylvania. Table 2 below details the square kilometers covered by each watershed. 
The watersheds also include land in Ohio, and West Virginia. These watersheds cover 12 
counties; Allegheny, Armstrong, Beaver, Butler, Crawford, Fayette, Greene, Indiana, 
Lawrence, Mercer, Washington, and Westmoreland (Figure 6) (Appendix A).  
 14 
Table 2- Total areas of each watershed part of this study (USDA, 2016) 
Watershed Area (km2) 
Beaver 291.34 
Connoquenessing 2171.18 
Kiskiminetas 1334.48 
Lower Allegheny 1281.09 
Lower Monongahela 3816.48 
Shenango 2762.98 
Upper Ohio 3913.99 
Upper Ohio-Wheeling 5145.09 
Total Area of all Watersheds 20716.63 
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Figure 5- Map showing the watersheds of interest for this study shown in blue (USDA, PASDA) 
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Figure 6- Map depicting the counties cover by the watersheds of interest for this study (USDA, PASDA) 
1.5 Natural Gas Extraction 
1.5.1 Dry Gas vs. Wet Gas 
Natural gas can be separated into two categories based on the composition of the 
natural gas. Natural gas that is primarily made up of methane is called dry gas. Dry gas is 
considered more mature as it has been under heat and pressure for a longer period. Wet 
gas, on the other hand, can be composed of methane along with “natural gas liquids”. 
These “liquids” can include ethane, propane, butane, and pentane. These liquids must be 
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separated from the methane before it can be sold to customers. This is done to ensure 
consistent and predictable BTUs. Wet gas is considered more valuable since the “natural 
gas liquids” can be separated from the methane and sold (MCOR, 2010). 
1.5.2 History of Natural Gas Extraction 
The first modern use of natural gas, within the United States, began with William 
Hart. Hart owned a hand-dug well in Fredonia, New York that was completed in 1821 
and by 1825 supplied several local users with enough gas to light their homes (Carter, 
Harper, Schmid, & Kostelnik, 2011). In 1850 the well was deepened to 50ft (15 m) and 
began being used not only for streetlights but also for local stores and hotels.  The first 
recorded gas wells in Pennsylvania were drilled in Erie County in 1860. Though these 
wells were not particularly productive they did lead to more drilling. This drilling 
allowed the identification of three different gas pools; Erie, Fairview, and Northeast. The 
first commercial gas well in Pennsylvania was the Newton Well in Crawford County. The 
well was completed on May 11, 1872 and tapped into gas from the Upper Devonian 
Venango Group. This well and accompanying pipeline is considered the first “natural gas 
plant” in the country. It supplied about 250 residents and some local industry (Carter et 
al., 2011). 
Even during the Great Depression in the 1930s operators were still drilling deeps 
wells looking for natural gas in north-central Pennsylvania. Many wells have been drilled 
into different formations in Pennsylvania, including the Oriskany Sandstone, the Lower 
Silurian Medina Group, and the Tuscarora Sandstone. These formations were considered 
reservoir rocks, and were profitable with simple vertical drilling (Carter et al., 2011). 
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The first horizontal wells were drilled in Fort Worth, Texas in the 1930s. This was 
done to increase the access to natural gas while decrease the number of surface wells 
needed. By the 1980s horizontal drilling had become a common industry practice (Arthur 
et al., 2008).  
1.5.2.4 Hydraulic Fracturing 
The first hydraulically fractured Marcellus Shale well, Renz No. 1, was drilled in 
Washington County, Pennsylvania. Renz No.1 had been drilled originally to access 
deeper Devonian and Siluarian formations but was revisited by Range Resources in 2004 
when it was hydraulically fractured to access gas trapped in the Hamilton Group 
formation. In 2005 Renz No. 1 began successfully producing shale gas. Range then began 
applying the HVHF technique to thousands of horizontal wells throughout Washington 
County (Carter et al., 2011). The use of horizontal drilling combined with HVHF has 
made the Marcellus a truly profitable formation. Without the combination of both 
techniques the amount of gas that could be extracted with a single well in the Marcellus 
shale would not make it profitable (Arthur et al., 2008). As of December 31st, 2016 
10,092 unconventional wells had been drilled in the state of Pennsylvania (PA DEP, 
2017). 
Hydraulic fracturing dates back to the 1940s when it began to replace 
“torpedoing”. The practice of “torpedoing” involves shooting nitrogen or black powder 
into a formation to break up the rock that was near the open borehole. Though this 
practice was effective it was also dangerous, so hydraulic fracturing was welcomed as a 
safe alternative. It was also found to stimulate much more productive oil and gas 
production than “torpedoing”. A large difference in these early wells was the amount of 
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water used for fracturing the rock. In the early to mid-1950s between 2,000 and 4,500 
gallons of water were used for fracturing, but the amount of water steadily increased into 
the late 1950s when deep well fracturing was using between 12,000 to 20,000 gallons of 
water (Carter et al., 2011).  
1.6 Hydraulic Fracturing 
1.6.2 Conventional vs. Unconventional Hydraulic Fracturing 
The Marcellus play is considered truly unconventional because it has low 
permeability and porosity, the organic materials that created the natural gas are still in the 
shale, and the characteristics of the Marcellus Shales are very different from conventional 
petroleum systems (Carter et al., 2011). Conventional petroleum systems are typically 
found in sandstone, a highly permeable rock unit. This permeability means that the 
petroleum can easily move through, and out of, the formation. Typically, the oil or 
natural gas is not created in the sandstone formation but moves into the formation and is 
trapped by an impermeable layer. This layer can then be drilled through to access the oil 
or natural gas (DEHP, 2013).  
1.6.1 Drilling a Horizontal Hydraulically Fractured Well 
The first step in any drilling operation is the obtaining of a lease for the mineral 
rights of a property. In the Commonwealth of Pennsylvania land may be sold without the 
minerals rights attached. The individual mineral rights (coal, oil, natural gas, etc.) of a 
property may each be sold separately. Therefore, the current owners of a plot of land are 
not always the owners of the mineral rights for that property (PA DEP, 2007). A 
representative from the energy company will work with the owner of the mineral rights to 
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negotiate the lease and royalty. There is not set amount for leases in the Commonwealth 
of Pennsylvania. Royalties are to be set at 12.5% (Oil and Gas Lease Act, 1979), however 
a recent court ruling now allows energy companies to deduct the costs of development 
and production from owner’s royalties (Kilmer v. Elexco Land Services, Inc., 2009).  
Once the lease is obtained and requirements of all other ordinances and zoning 
regulations have been met, the potential drilling location is mapped. Two-dimensional 
seismic maps can be made using thumper trucks that “thump” the ground to create 
seismic waves. This allows geologists to create maps of the strata. To create a 3D map of 
the strata, a small charge of explosives is buried below the surface to generate waves. 
These waves can then be used to create 3D maps of the rock formations (Lampe & Stolz, 
2015).   
 When a new unconventional well is created, the first step is to drill a shallow 
surface hole. Once drilled, metal casings are attached to the surface around the bore hole. 
Cement is poured down the hole in an effort to seal the annulus, or space between the 
wells hole and pipe inserted into the hole(Lampe & Stolz, 2015). A detailed diagram of a 
well casing is show below in Figure 7. Though if properly installed this generally 
prevents migration of the drilling fluids from the well hole, the potential still exists for 
well casings to fail and fluid migration to occur (Annevelink, Meesters, & Hendriks, 
2016). Well casing failure has one of the highest potentials to contaminate nearby 
drinking water resources (Burden, Fleming, & Frithsen, 2016). 
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Figure 7- Two well casing diagrams with different casing types (Burden et al., 2016) 
 Once the drill casing is in place two impoundments are created. One 
impoundment is for the water fluids, drill cuttings, the mud, sand, and clay that is 
removed from the strata during drilling. This waste can sometimes be buried on-site, but 
is most often transported to a treatment facility either in or out of the state. The other 
impoundment is meant for the drilling fluid which can be a combination of water, 
proppants, surfactants, biocides, and other chemicals (Lampe & Stolz, 2015).  
The combination of hydraulic fracturing with horizontal drilling has allowed 
many previously uneconomic plays to be developed (Arthur et al., 2008). Horizontal 
drilling begins in a similar fashion to vertical drilling. A single well is bored down 
hundreds to thousands of feet. At a specific location, determined by the drilling engineer, 
the boring rig will begin to turn. This turning continues until the bore rig is horizontal. 
The goal is to be horizontal within the formation; that way once the formation is fractured 
the bore hole is exposed to a greater surface area of the formation. In this way one well 
can access hundreds of feet of a horizontal formation (Moss et al., 2008). Once the full 
length of the horizontal well has been drilled another casing, the production casing, is put 
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in place from the bottom of the hole all the way to the surface. After this casing is in 
place the process of HVHF can begin (Lampe & Stolz, 2015).  
  HVHF enhances and creates fractures in the rock to allow natural gas or oil flow 
to a well boring. When a well undergoes HVHF a large amount of fluid is pumped down 
into a well (OA US EPA, 2015). This fluid can include a mixture of different additives 
such as gelling agents, surfactants, proppants, and biocides (Brantley et al., 2014). These 
fluids are known as injection fluids or fracking fluids. The force of pumping these fluids 
into the strata opens small fractures in the rock (Figure 8). The proppants in the fluid 
work to keep the fractures open under the high amount of pressure underground. Often 
sand or ceramic pellets are used as the proppants in injection fluids. This same high 
pressure causes these injection fluids, along with fluids naturally occurring in the 
formation, to return to the surface. This is called “flowback” or “produced water”. 
Flowback can contain brines, metals, radionuclides, and hydrocarbons from the 
formation. As the flowback returns to the surface it must be collected then stored, or 
treated (OA US EPA, 2015). 
 
Figure 8-Diagram of fractures created in rock strata during the process of hydraulic fracturing combined with 
horizontal drilling (US EPA, 2016) 
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The process of HVHF creates large amounts of produced water (water mixed with 
fracturing fluids, and formation constituents), as well as drilling mud. This drilling mud is 
typically bentonite, a clay-rich slurry, used to lubricate and cool the drill bits during the 
drilling process. This mud is often reused on site for various stages of drilling. The 
drilling mud is typically the smallest volume waste produced, much smaller than the large 
quantities of wastewater created. As of 2013 over 6,000,000 m3 of wastewater has been 
created due to HVHF in the state of Pennsylvania (Rahm et al., 2013). As the well 
continues to produce, the wastewater changes from a mixture water and fracking fluids to 
water heavily influenced by formation brines. This brine is highly salty with greater than 
100,000 mg/L of total dissolved solids (TDS) that includes potentially toxic constituents, 
such as naturally occurring radionuclides (Rahm et al., 2013).  
Wastewater management includes several options: industrial treatment facilities, 
municipal treatment facilities (POTWs), on-site treatment (either physical or chemical), 
and injection well disposal. Both industrial treatment facilities and POTWs have their 
discharges regulated by the national pollutant discharge elimination system (NPDES) of 
the Clean Water Act (CWA). As of 2013 reuse of wastewater had increased and 
treatment of waste at POTWs had decreased. Injection wells are regulated under the UIC, 
and the bedrock geology of Pennsylvania is not favorable for injection wells. The waste 
that is treated on-site can then be reused by natural gas developers (Rahm et al., 2013). A 
common reuse of brine is for road stabilization and dust control (Department of 
Environmental Protection, 2013). So though there are options for disposal and treatment 
of wastewater, it still remains a challenging aspect of HVHF (Rahm et al., 2013). 
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1.6.3 Resources Consumed/Affected 
1.6.3.1 Surface Water 
 HVHF is a process that involves huge amounts of water; between 8000 m3 and 
19,000 m3 of water are used while fracturing. The use of all this water has led to concerns 
over depletion and potential contamination of water resources (Annevelink et al., 2016).  
Though the area in which the Marcellus formation is found gets roughly 109 cm (43 
inches) of precipitation each year, water is still a valuable resources and should be 
protected (Arthur et al., 2008). Much of the water resources used in unconventional 
natural gas extraction come from surface water, groundwater, or treated wastewater. As 
of 2012 the trend for hydraulic fracturing had shifted towards the use of treated and 
recycled produced water (US EPA, 2012).  
  Compounding the concern over surface water depletion is that of surface water 
contamination. Surface water can be contaminated through the discharge of produced 
water and flowback water. Though produced and flowback must be treated before 
discharge they can still carry harmful constituents. Flowback water, produced water, and 
brines have also been used for dust control and road treatment. Runoff can then carry 
these fluids into streams and rivers potentially damaging aquatic health, and threatening 
surface water used as drinking water (Sovacool, 2014).  
1.6.3.2 Groundwater and Drinking Water 
 During HVHF thousands of cubic meters of fluids are used but only about 10-
40% of this volume actually returns to the surface. This can include; strontium, barium, 
halides, naturally occurring radioactive materials, and other organic and inorganic 
substances. Given how little is known about these substances and their movement 
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through soils there is concern over the potential migration of the fluids that remain 
underground (Annevelink et al., 2016). For instance, between 2004 and November of 
2016 the PA DEP received 9,442 complaints regarding unconventional wells. Of those 
4,108 were considered “water supply” complaints by the DEP. However, only 284 of 
those cases were determined to be caused by oil and gas operations (Troutman, Shamer, 
& Pribanic, 2017). A case in Dimock, Pennsylvania found that one well might have 
affected as many as 18 private water wells through methane migration. However, 
according to a study done by the PA DEP only about 20 unconventional wells affected 
water supplies between 2008 and 2012 (Arthur et al., 2008).  
 According to a 2016 EPA study between 2000 and 2013, it was estimated that 
3,900 public drinking water supplies had at least one hydraulically fractured well within 1 
mile. These water resources served about 8.6 million people. It was also estimated that 
around 3.6 million people had private drinking water supplies that were located in 
counties with a least one hydraulically fractured well. In regards to location, underground 
drilling can be located very close to drinking water resources (Burden et al., 2016) The 
concern now lies in the potential for migration of these fracturing fluids from deep 
formation or well bores into aquifers. According to a recent review most energy 
companies disclose less than 50% of the products in their fracturing fluid mixtures. The 
limited knowledge regarding underground pathways combined with the lack of 
information surrounding the chemicals used during extraction make this an important 
public health concern (Colborn, Kwiatkowski, Schultz, & Bachran, 2011).  
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1.6.3.3 Land 
While the drilling of a HVHF well has its potential impacts, the preparation for 
the well itself also has its impacts. A new well pad requires about 16,000 to 20,000 m3 of 
space. This includes the well pad itself, as well as roads, and pipeline structures that have 
to be put into place (Figure 9). All of this land clearing can lead to large amounts of 
runoff; runoff that can carry with it the chemicals used during the fracturing process. This 
runoff can then end up in the streams, and lakes of the area, potentially affecting aquatic 
life as well as drinking water supplies (Annevelink et al., 2016). Though unconventional 
horizontal well pads require development of large areas of land, they actually require far 
less than traditional vertical drilling. For the Barnett Shale the Devon Company was able 
to replace 3 to 4 vertical well pads with one horizontal or lateral well pad (Arthur et al., 
2008). 
  
Figure 9-Left picture shows an aerial view of two well pads in the middle of a forest in Springville Township, 
Pennsylvania, right pictures shows a typical well pad during drilling in Troy, Pennsylvania (US EPA, 2016) 
1.7 Significance of Research 
 As of 2012 Pennsylvania had more than 350,000 oil and gas wells (Flaherty & 
Flaherty, 2014) and that number only continues to grow.  The new trend in natural gas 
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extraction is horizontal drilling combined with HVHF. This practice allows for more 
extraction of natural gas with claims of less impact (Arthur et al., 2008). However, there 
are states (New York) and countries (France) that have placed bans on hydraulic 
fracturing over the concern of potential impacts (Rahm et al., 2013). Though studies have 
been conducted, such as the May 2015 study by the EPA (Wilkin, Lee, Ruybal, & 
Rectenwald, 2015), there still remain many unanswered questions. A newer EPA study 
released in December of 2016 states that gaps are still present in the data needed to 
determine the impacts of HVHF on drinking water resources in the United States (US 
EPA, 2016). The report stated that “Specifically, local water quality data needed to 
compare pre- and post-hydraulic fracturing conditions were not usually collected or 
readily available.” (Burden et al., 2016). Cleary the need for more information about 
drinking water quality in Southwestern Pennsylvania remains.  
 As this study had a watershed focus it is important to mention the regulations 
present in Pennsylvania. Most regulations for the process of hydraulic fracturing, and the 
wastes generated during the process are created and overseen by the PA DEP. However, 
regulations regarding zoning and development of natural gas and oil extraction are done 
on a municipality or county level (Reeder, 2010). Watersheds, clearly, do not follow 
municipal or county borders. This study evaluated the impacts of hydraulic fracturing on 
a watershed, as opposed to county, scale. This gave a fuller picture of how hydraulic 
fracturing is affecting water quality in Pennsylvania.  
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CHAPTER 2: SPECIFIC AIMS AND HYPOTHESES 
2.1 Specific Aims 
This thesis was retrospective of the data collected and conclusions drawn during the 
five-years of this study. This study focused on a watershed view rather than county or 
township. The goals were: 
1. Determine the watersheds with the highest density of extractive activities 
through DEP permits 
2. Estimate the potential impacts of HVHF on watershed quality using data 
collected throughout five years of this study 
3. Identify areas where more groundwater samples are warranted, based on areas of 
high extractive activities  
2.2 Hypothesis 
1) Increase in HVHF activities have impacted water quality within watersheds of 
Southwestern Pennsylvania.  
2) Mass ratios are useful for determining sources of potential contamination in 
impacted waters.  
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CHAPTER 3: MATERIALS AND METHODS 
3.1 Well Water Survey 
For this study two different types of data were collected. The first of these was the 
Well Water Survey. This survey consisted of six questions asked to residents about their 
water wells, approved by the Institutional Review Board for the Protection of Human 
Subjects. The approval number is 2-140. These questions were meant to help increase the 
amount known about the well sampled. The six questions that were asked were: 
1) Do you have well water and where is your well located? 
2) What type of well is it (e.g. artesian, rotary, cable tool)? 
3) Do you know how deep the well is? Have you noticed any change in your well depth? 
4) Have you noticed any change in your water quality, if so when? 
5) Have you noticed any change in the water flow or quality? 
6) Have you had the water tested? Would you be willing to share those results? 
Though many homeowners did not know all of this information about their well, 
collected data remains useful. Along with these questions, notes were taken on any other 
information that the home owner volunteered. The correct mailing address was recorded 
so that the results of the analysis could be shared with the homeowner. All of this 
information was entered into a data sheet on a tablet which was, in turn, saved to a cloud 
server that the research team could access. The homeowner’s then signed a consent form 
that detailed the funding, confidentiality, purpose of the study etc. (Mayes, 2015; Nolan, 
2016; Umstead, 2016) (Appendix B).  
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3.2 Water Sampling 
3.2.1 Contact 
For this study, contact with homeowners resulted from homeowner request. 
Homeowners were made aware of the study either by word of mouth, in a regional 
newspaper article, through a local agent working with Dr. Stolz, or during town hall 
meetings about HVHF and water complaints. Specific groups, such as Marcellus 
Outreach Butler, were also instrumental in making contact with homeowners. Once 
contact with homeowners was made, the research team arranged a date and time 
convenient for sampling their water. If possible, several homes were sampled in the same 
area on the same day. 
3.2.2 Collection 
The first step in collecting the well water sample was to determine if the home 
had a filtration system, and if so how to access the well water before filtration. This 
required either sampling directly from the well pump tank, collecting from a water 
storage tank, sampling from an outdoor unfiltered spigot, or bypassing the filtration 
system. Once it was determined how to access the unfiltered water, the lines were purged 
for 10 to 15 minutes. This was done to ensure that the water collected was directly from 
the well and had not been sitting in pipes for an extended period of time. If, however, the 
well was known to run dry, the purging time was reduced or eliminated. If the standard 
purging protocol was not followed, it was noted on the data collection form. In some 
instances, accessing the water before treatment was not possible. If so, this was noted on 
the data collection form as well. Surface water samples were also collected either by 
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homeowner request or as a part of an ongoing project. These samples were taken using 
the same process as the groundwater samples.  
At the beginning of the purge an in-field water chemistry analysis was completed 
using a YSI-Multi Meter. The results of this first analysis were recorded on the data 
collection form. Once the 10 minutes of purging was completed, the following steps were 
taken 1) A second in-field water chemistry analysis was performed using the YSI-Multi 
Meter 2) one well water sample was collected in a 1 L French square glass jar 3) one 
sample was collected in a 60 mL glass jar that had been acidified in the lab with 7 drops 
of nitric acid (HNO3) for preservation of metals and 4) two samples were taken using 
EPA VOA butyl septa vials for independent certified lab testing of a suite of light 
hydrocarbons (Mayes, 2015). No headspace was allowed for the samples taken using the 
EPA VOA butyl septa vials for light hydrocarbon analysis. For surface water samples, 
there was only one in-field water chemistry analysis done, and no purging was necessary.   
For Quality Assurance/Quality Control (QA/QC) purposes once all samples were 
collected they were kept on ice, in a cooler, to ensure sample integrity. Samples were 
then stored in a laboratory refrigerator at 4° C. After completion of sampling, GPS 
coordinates and elevation of the well location were taken using either an Earthmate PN-
20 by DeLorme or a GPSmap 62s by Garmin. To ensure QA/QC all samples were taken 
by members of the Stolz lab water quality research team, and those taken by homeowners 
or other individuals were marked as miscellaneous samples, and were not used in this 
research study (Umstead, 2016). Samples were then brought back to the Stolz Laboratory 
where they were cataloged. Samples were each given an MS (Marcellus Sample) number, 
and the date, time, address, and comments were written in the lab manager’s notebook. 
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The MS number given to each sample was then written on both the 1 liter and 60 mL 
French square glass bottles. A chain of custody form was then filled out and signed when 
the samples for light hydrocarbon analysis were delivered to Vaportech Services Inc. 
These samples were delivered within 48 hours to insure analyses were done within 7 days 
of collection. They were stored in a 4º C refrigerator, and then on ice while in transit.  
3.2.3 Reporting Results 
Once results from the water analysis of a residence were completed the results were 
prepared for the homeowners. Letters were generated detailing the full testing results and 
highlighting any analytes which exceeded the Environmental Protection Agency (EPA) 
Primary Drinking Water Standards (PDWS). All analytes with Primary or Secondary 
Drinking Water Standards are listed in Table 1 along with their EPA Maximum 
Contaminant Levels. Copper is shown on both the primary and secondary drinking water 
standards because it has a suggested cosmetic limit of 1.0 but 1.3 is the action level limits 
for copper. The action limit means that it has become a health concern at that level and 
much be reduced for public safety (OW EPA, 2015). Information from the EPA about 
water contaminants sources and potential effects were included with the letter, as well as 
information from the EPA about methane in well water. Contact information for Dr. Stolz 
was also included in the letters so that homeowners with questions could contact him 
(Appendix C).  
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3.3 Detection Methods 
3.3.1 Field Measurements 
A YSI-Pro Multimeter (YSI Incorporation, Yellow Springs, OH) was used for 
field analysis including temperature (°C), air pressure (mmHg), dissolved oxygen (DO% 
and DO mg/L), conductivity (µS), and specific conductivity (µS/cm). Both preliminary 
measurements, at the beginning of purging, and secondary measurements, after ten 
minutes of purging, were completed. The container associated with the unit was filled 
with water to be sampled. The probe was then allowed to stabilize before the 
measurements were recorded. Using these measures, averages were calculated for each 
sample. The pH represents a mean calculated from two readings. Total dissolved solids 
were calculated, in the field, using the average of the two specific conductivity 
measurements multiplied by 0.65. Quality assurance and quality control (QA/QC) 
protocols included calibration of the YSI-Pro Multimeter every 2 weeks or every 10 
samples, whichever occurred first.  
3.3.2 Anions 
 The samples taken in the 1 L French square glass bottle were used to measure 
dissolved anion concentrations. First, any suspended solids or transition metals were 
removed from the samples using a 0.45 µm polyethersulfone (PES) member filter (VWR 
International, Bridgeport, NJ), and a Dionex OnGuard IIM filter (Dionex, Sunyvale, CA). 
Once filtered about 3 mL of the sample was placed into a Dionex polyvial (Dionex, 
Sunyvale, CA). If the specific conductance, as measured by the YSI Multimeter Pro, was 
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above 1500 µS/cm then the samples were diluted to provide a final value within detection 
range. 
Analysis of anions, including fluoride (F-), bromide (Br-), sulfate (SO4
-), 
phosphate (PO4
-3), chloride (Cl-), nitrate (NO3
-), and nitrite (NO2
-), was completed using 
ion chromatography (IC) per EPA Method 300.1 (Pfaff, Hautman, & Munch, 1997). The 
ion chromatography was completed using a Dionex ICS-1100 Ion Chromatography 
System equipped with a conductivity cell and UV/VIS detector. To separate the anions an 
IonPac AS22A Carbonate Eluent Anion-Exchange Column (2 x 250, 6.5 µm particle 
diameter) with an IonPac AG22 Guard Column (2 x 250mm) was used along with an 
Dionex ASRS-300 anion self-regenerating suppressor (Dionex, Sunyvale, CA). To 
control the instrument and collect and process the data a Thermo Scientific Dionex 
Chromeleon 7 Chromatography Data System was used (Thermo Fisher Scientific, 
Waltham, MA).  
3.3.3 Cations/Metals 
Analysis of 31 cation and metal concentrations was done using a Perkin-Elmer 
NexION 300x Inductively Coupled Mass Spectrometer (ICP-MS) System with a Perkin 
Elmer auto sampler and NexION 300x ICP-MS software (Waltham, MA). EPA Method 
200.8 for cation analysis was used for preparation and measurement of samples. The 
measurement of these analytes was done through collaboration with Dr. Daniel J Bain of 
the University of Pittsburgh, and the use of his IC-ICP-MS system. The list of analytes 
that were tested using the ICP-MS system can be found in Table 3. Samples were 
collected in the 60 mL French square glass bottle with 7 drops of nitric acid (HNO3) to 
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ensure preservation of metals. Samples were filtered not filtered in the field but were 
prior to dilution and injection into the ICP-MS system. A 0.45 µm PES filter (VWR, 
Bridgeport, NJ) was used, with the samples diluted with a sub-boil distilled 2% nitric 
acid. In order to ensure consistency among measurements beryllium, germanium, and 
thallium internal standards were added to the samples. Before and after samples were run, 
five-point calibration standards and blanks containing internal standards were run. Every 
seventh sample was run as a duplicate to evaluate instrument precision.   
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Table 3- List of 31 elements analyzed using the IC-ICP-MS System located at the University of Pittsburgh with 
elemental abbreviation and minimum detection limits (MDLs) 
Element 
Minimum Detection Limits 
(MDLs) (parts per billion) 
Lithium (Li) 0.088 
Boron (B) 2.533 
Sodium (Na) 0.527 
Magnesium (Mg) 3.504 
Aluminum (Al) 2.571 
Silicon (Si) 29.5 
Phosphorus (P) 2.098 
Potassium (K) 2.051 
Calcium (Ca) 2.464 
Titanium (Ti) 0.171 
Vanadium (V 2.182 
Chromium (Cr) 0.097 
Manganese (Mn) 0.897 
Iron (Fe) 1.509 
Cobalt (Co) 0.133 
Nickel (Ni) 0.140 
Copper (Cu) 2.272 
Zinc (Zn) 1.202 
Arsenic (As) 0.239 
Selenium (Se) 0.566 
Rubidium (Rb) 0.002 
Strontium (Sr) 0.100 
Molybdenum (Mo) 0.096 
Silver (Ag) 7.996 
Cadmium (Cd) 0.021 
Tin (Sn) 0.243 
Antimony (Sb) 0.024 
Barium (Ba) 0.521 
Tungsten (W) 0.004 
Lead (Pb) 0.028 
Mercury (Hg) 0.066 
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3.3.4 Light Hydrocarbons 
 The light hydrocarbons methane, ethane, ethane, butane, and propylene were 
measured by Vaportech Industries, Inc. (Valencia, PA) using Gas Chromatography. 
Vaportech Industries, Inc. is a certified independent lab that is licensed by the 
Pennsylvania Department of Environmental Protection (PA DEP) Bureau of Laboratories 
to perform Analytical Method WA1 (Analysis of Dissolved Light Hydrocarbons in 
Water), RSKSOP-175 using gas chromatography equipped with a flame ionization 
detector (FID) and a thermal conductivity detector (Mayes, 2015). Samples were 
collected in two 40 mL EPA VOC butyl speta vials designed for light hydrocarbons. No 
head space was allowed when samples were collected to prevent the loss of dissolved 
gases from solution. QA/QC protocols included a signed chain of custody, and all 
samples were stored at 4° C until they were taken for analysis within 7 days of their 
collection. The practical quantitation limit for all light hydrocarbons measured are listed 
in Table 4.  
Table 4-Pratical Quantitation Limit (PQL) for light hydrocarbons measured 
Light Hydrocarbon Practical Quantitation Limit 
(PQL) 
µg/L 
Methane 0.20 
Ethane 0.01 
Ethene 0.01 
Propane 0.02 
Propylene 0.02 
Butane 0.03 
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3.4 Selection of Area of Focus 
 The watersheds of focus were selected based on the concentration of samples 
within the watershed, and the proximity to other heavily sampled watersheds. Due to 
Duquesne University’s location in Pittsburgh, and the distribution of fracking activities, 
most samples are focused in watersheds surrounding the city. Watersheds with few 
samples, and/or that were not located near heavily sampled watersheds were eliminated 
from this study. Along with this any samples that were taken by homeowners were 
marked as miscellaneous and were not included in this study. Municipal water samples 
were also removed from this study as the focus is on untreated water quality in 
Southwestern Pennsylvania.  
3.5 Data Analysis 
 The mean, standard error, minimum, first quartile, median, third quartile, and 
maximum for the groundwater and surface water in each watershed were calculated for 
all anions, cations, and field measurements data using Microsoft Excel (Redmond, WA). 
These values were then used to create box and whisker plots of the field measurements, 
anions, and cations. In order to calculate the mean for pH, the pH for all samples was 
converted into hydrogen ion activity (H+) using the formula Activity = 10-pH. The 
average for this was calculated using the standard average formula in Microsoft excel. To 
convert the average hydrogen ion activity back into pH the formula pH = (-)(log10)(mean 
H+ activity) was used in Excel (Affairs, 2003).  
3.6 Mass Ratios  
 Once lab analysis of the water chemistry was completed, the data was analyzed 
using chemical concentrations and mass ratios. The ratios were compared to endmember 
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ratios in conventional oil brine, flowback, produced water, brine water, and saline 
groundwater samples. Data was broken into surface water and groundwater categories for 
each watershed studied. The data analysis software OriginLab 2015 software 
(Northampton, MA) was used to graph and analyze any trends in the data. The graphic 
locations of the study samples relative to flowback, produced water, brine water and 
saline groundwater endmember ratios were used to identify potentially impacted samples.  
 Chapman et al. (2012) used the mass ratio Ba/Ca vs. Sr/Ca in their study of 
produced waters in Pennsylvania. Chapman et al. (2012) collected five samples of 
produced water from five separated wells in Bradford County. Some of these samples 
were recycled, meaning they had been used to fracturing more than one well. Fourteen 
samples were collected from two different wells in Westmoreland County over a period 
of less than one month. In Washington County Chapman et al. (2012) collected samples 
from three different impoundments, and one well over a one month period. The final set 
of samples that Chapman et al. (2012) collected and graphed were from a single well in 
Greene County. The samples from this study, along with those samples (conventional oil 
brine, and flowback samples) analyzed by Kondratyuk et al. (2017), were graphed along 
with those collected by Chapman et al. On the Ba/Ca vs. Sr/Ca mass ratio graph is was 
determined that any samples that had a Sr/Ca mass ratio greater than 10-2 M/M were 
considered potentially impacted. A dotted line was added to these graphs to indicate the 
point after which samples were considered potentially impacted.  
 Brantley et al. (2014) made use of Ba/Cl vs. Br/SO4 mass ratios to propose mixing 
spaces for oil and gas brines, non-impacted streams, and abandoned mine drainage 
impacted streams. These spaces were based on; two samples from Blacklick Creek, a 
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stream known to be heavily impacted by abandoned mine drainage, seven samples of 
brines from unconventional oil and gas operations prior to 2011, with an unknown 
location, six samples impacted by abandoned mine drainage with an unknown origin or 
location, and ten “rivers and streams” samples again with unknown origin or location. 
Samples from this study were plotted on graphs containing the mixing spaces proposed 
by Brantley et al. (2014). Any samples that were located within the proposed AMD, or 
Oil and gas brines mixing spaces were considered potentially impacted.  
 The mixing zones proposed by Wilson et al. (2013) were also used to identify 
those samples considered potentially impacted. Wilson et al. (2013) proposed four 
mixing spaces, and a fourth proposed space was added by Kondratyuk. The mixing zone 
for abandoned mine drainage was proposed based on a sample of approximately 36 
samples identified as impacted by abandoned mine drainage. The proposed zone for coal-
fired power plant effluent was based on five samples. Wilson et al. (2013) proposed a 
mixing zone for brine treatment plants based on approximately 20 clustered samples. The 
Marcellus shale gas well produced water proposed mixing zone was based on 
approximately eight samples identified as Marcellus shale gas well produced water. The 
specific location, and collection date for this data is unknown. The mixing zone for saline 
groundwater was proposed based on approximately 40 samples (Kondratyuk et al., 2017). 
The actual method for the creation of these proposed mixing zones was not specified. 
Only the proposed mixing zones were added to the graphs for this study, no samples from 
the Wilson et al. (2013) paper were used. If the samples from this study were located 
within the proposed mixing zones they were considered potentially impacted by whatever 
source was proposed by Wilson et al. (2013).  
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 The mass ratio Ca/Sr vs. Ca/Mg was not base on any published literature but did 
make use of samples analyzed by Kondratyuk et al. (2017). Samples of conventional oil 
brine and flowback samples gathered by the Stolz lab were included in this graph. Since 
there was a significant grouping of “natural waters” in the upper part of the graph it was 
proposed that any samples with a Ca/Sr mass ratio below 100 mg/L were potentially 
impacted. Samples for all ratios were sorted by the endmember they were located closest 
to. The samples were determined to be potentially impacted by either conventional oil 
brines, produced water, which included flowback samples as well as impoundment and 
produced well waters, saline groundwater, or abandoned mine drainage. A table was 
made showing the potential impact for each sample.  
3.7 GIS 
 Visual and spatial analysis of the collected data was completed using the 
geographic information system ArcMap 10.4.1 (Esri, Redlands, CA). The GPS 
coordinates for sample sites were created as a layer in GIS. The results from the water 
well survey and water sampling were mapped to visualize any spatial trends and identify 
areas of concern. Data and layers from Pennsylvania Spatial Data Access (PASDA), PA 
DEP, United States Geologic Survey (USGS), and United States Department of 
Agriculture (USDA) were collected in order to create GIS maps of the study area. These 
maps were used to locate impacted points, determine areas of high extractive activities, 
and high sample collection, and calculate distance of impacted points to unconventional 
wells. (Appendix A) 
The samples identified as potentially impacted were located using the geographic 
information system ArcMap 10.4.1 (Esri, Redlands, CA). It was then determined if any of 
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those points were within 2500 feet of an unconventional well. Any exceedance of 
methane was compared to the levels of concern set by the PA DEP, as well as the vapor 
pressure of methane. 
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CHAPTER 4: RESULTS 
4.1 Overview of Study Results 
 For this study a total of 766 samples were used that had been taken between 
August of 2011, and November of 2016. Of those samples 363 were collected 
specifically for this study. These samples all fall within the eight watersheds of focus and 
consist of both groundwater and surface water (Figure 10). There are 444 groundwater 
samples, which include springs and residential well water samples (Figure 11). For 
surface water there are 322 samples, of which 150 were part of the Cross Creek County 
Park project (Umstead, 2016), or the Deer Lakes Park project. Table 6 details the number 
of total, groundwater, and surface water samples for each watershed, as well as the 
different Stolz lab projects and thesis completed in each watershed. In order to make the 
data clearer, each watershed was assigned a unique color, as listed in Table 5 below.  
 
Figure 10-Bar graph of total samples taken in each watershed 
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Table 5- Colors assigned to each watershed for this study 
Watershed Color Groundwater 
Samples 
Surface Water 
Samples 
Beaver Bright Green 1 0 
Connoquenessing Teal 265 6 
Kiskiminetas Red 9 0 
Lower Allegheny Orange 58 135 
Lower Monongahela Burgundy 43 13 
Shenango Purple 3 0 
Upper Ohio Blue 61 166 
Upper Ohio-Wheeling Yellow 4 2 
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Figure 11-Map showing the total study area, as well as all groundwater and surface water samples (USDA, 
PASDA)
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Table 6-Table showing the total number of samples, number of groundwater samples, number of surface water 
samples, and all projects in the watershed for this study/lab 
4.2 Overview of Results 
4.2.1 Connoquenessing Watershed 
For the Connoquenessing Watershed 271 samples were taken. Of those samples 
265 were groundwater samples, and 6 were surface water samples (Figure 12). The 
Connoquenessing Watershed data analyzed in this study (Table 6) includes data 
collection and presented in (Alawattegama, 2013) and Alawattegama et al., 2015. Most of 
the samples were taken in Connoquenessing Township, however, a total of 22 townships 
were sampled within the Connoquenessing Watershed. 
Watershed Number of 
Samples 
Groundwater 
Samples 
Surface Water 
Samples 
Stolz Lab 
projects within 
the Watershed 
Beaver 1 1 0 None 
Connoquenessing 271 265 6 (Alawattegama, 
2013) 
Kiskiminetas 9 9 0 None 
Lower Allegheny 193 58 135 Deer Lakes 
Park, Pine 
Creek 
Watershed 
Lower 
Monongahela 
56 43 13 None 
Shenango 3 3 0 None 
Upper Ohio 227 61 166 Cross Creek 
County Park 
(Umstead, 
2016) 
Upper Ohio-
Wheeling 
6 4 2 None 
Total Samples 766 444 322  
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Figure 12-Samples within the Connoquenessing Watershed, sorted into groundwater and surface water samples 
(PASDA, USDA) 
4.2.2 Lower Allegheny Watershed 
 The Lower Allegheny Watershed samples consist of 58 groundwater samples, and 
135 surface water samples, totaling samples (Figure 13). Both the Deer Lakes Park and 
the Pine Creek Watershed projects fall within the Lower Allegheny Watershed. Of the 
surface water samples, 121 belong to the Deer Lakes Park project, and 20 belong to the 
Pine Creek Watershed project. Along with these, 28 of the groundwater samples were 
collected in the Pine Creek Watershed project (Table 6). The earliest sample in the Lower 
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Allegheny Watershed was taken in 2013, and samples have been taken every year since. 
These samples were taken in Allegheny, Armstrong, Butler, and Westmoreland County.  
 
Figure 13-Samples within the Lower Allegheny Watershed, sorted into groundwater and surface water samples 
(USDA, PASDA) 
4.2.3 Lower Monongahela Watershed 
Fifty-six samples were taken in the Monongahela Watershed (Figure 14). Of those 
56 samples, 43 were groundwater samples and 12 were surface water samples (Table 6). 
These samples were located in four counties, Fayette, Greene, Washington, 
Westmoreland, and Shenango. Within these four counties, samples were taken in 13 
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different townships.  Samples were collected beginning in 2013, and ending in 2016, for 
this study.  
 
Figure 14-Samples within the Lower Monongahela Watershed, sorted into groundwater and surface water 
samples (USDA, PASDA) 
4.2.4 Upper Ohio Watershed 
The Upper Ohio Watershed has the second most samples, with 227 total samples 
(Table 6). One hundred sixty-six of those are surface water samples, all belonging to the 
Cross Creek County Park project. The other 61 samples are groundwater samples taken 
from springs and drinking water wells (Figure 15). These samples range from 2012 up to 
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2016, with the most being during the Cross Creek County Park project (2015-2016). The 
Upper Ohio Watershed samples were taken in four different counties, and twelve 
townships. 
 
Figure 15-Samples within the Upper Ohio Watershed, sorted into groundwater and surface water (PASDA, 
USDA) 
4.2.5 Assorted Watersheds 
For the Beaver Watershed, there was only one sample taken (Table 6). This 
sample was taken in Shenango Township in April of 2013. This sample was a 
groundwater sample taken in 2013 (Figure 16). Since there was only one sample within 
 51 
the Beaver Watershed no plots were made for this watershed, though chemical ratio 
graphs were created.  
 
Figure 16-Samples within the Beaver Watershed, sorted into groundwater and surface water samples (PASDA, 
USDA) 
In the Kiskiminetas Watershed 9 samples were taken, all of which were 
groundwater samples (Table 6). All of these samples were taken in Westmoreland 
County, most in Allegheny Township. One sample was taken in 2012, two in 2013, two 
during 2014, and five of the samples were taken during 2015 (Figure 17).  
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Figure 17-Samples within the Kiskiminetas Watershed, sorted into groundwater and surface water samples 
(PASDA, USDA) 
Only 3 samples were taken in the Shenango watershed (Figure 18). All of these 
samples were groundwater samples (Table 6). No surface water samples were taken. 
These samples were all taken on February 5th of 2016 in Lawrence County.  
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Figure 18-Samples within the Shenango Watershed, sorted into groundwater and surface water samples 
(PASDA, USDA) 
In the Upper-Ohio Wheeling Watershed 6 total samples were taken, 4 
groundwater samples, and 2 surface water samples (Table 6) (Figure 19). Four of these 
samples were taken in Washington County, while the other two were taken in Greene 
County. Most of the samples were taken in 2012, but two were taken in 2015, and one 
was taken in 2013.  
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Figure 19-Samples within the Upper Ohio-Wheeling Watershed, sorted into groundwater and surface water 
samples (PASDA, USDA) 
4.3 Field Measurements 
4.3.1 Connoquenessing Watershed 
 Fifteen percent (44) of groundwater samples in the Connoquenessing Watershed 
were outside of the SMCL range set by the EPA for pH. Most samples were below the 
SMCL range with 34 (13% of the total samples) samples below the SMCL range, and 
only 7 (3%) samples above the SMCL range. The mean pH for groundwater samples in 
the Connoquenessing Watershed was 7.1, which is within the SMCL range (Figure 20). 
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Of the 265 groundwater samples, 45 (17%) samples were above the SMCL for total 
dissolved solids. Most of these samples were within a few hundred mg/L of the SMCL, 
but three were above 1,000 mg/L. The average TDS for these groundwater samples was 
319 mg/L, well below the SMCL (Figure 21).  
 
Figure 20-Box plot of pH levels for groundwater samples in all watersheds, mean shown with hollow circles, 
Secondary Maximum Contaminant Level (SMCL) shown in dark blue 
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Figure 21-Box plot of TDS levels for groundwater samples in all watersheds, mean shown with hollow circles, 
Secondary Maximum Contaminant Level (SMCL) shown in dark blue 
 Out of the six surface water samples taken within the Connoquenessing 
Watershed, only one sample was outside of the SMCL range for pH. This sample had a 
pH of 9.4, well above the limit of 8.5 (Figure 22). None of the surface water samples had 
TDS levels above the SMCL, and the average TDS level was 140 mg/L for surface water 
(Figure 23).  
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Figure 22-Box plot of pH levels for surface water samples in all watersheds, mean shown with hollow circles, 
Secondary Maximum Contaminant Level (SMCL) shown in dark blue 
 
Figure 23-Box plot of TDS levels for surface water samples in all watersheds, mean shown with hollow circles, 
Secondary Maximum Contaminant Level (SMCL) shown in dark blue 
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4.3.2 Lower Allegheny Watershed 
 Out of the 58 groundwater samples taken within the Lower Allegheny Watershed, 
12 (21%) of them were outside of the SMCL range for pH. Ten (17%) samples were 
below the SMCL range, and 2 samples were above the SMCL range for pH. The mean 
pH for groundwater within the Lower Allegheny Watershed was 7.1, which is within the 
SMCL range for pH (Figure 20). Twenty-two (38%) groundwater samples were above 
the SMCL for TDS in the Lower Allegheny Watershed, and the average TDS was 488 
mg/L. Most samples were only a few hundred mg/L above the SMCL. However, three 
groundwater samples were over 1,000 mg/L (Figure 21).  
  There were considerably more surface water samples taken in the Lower 
Allegheny Watershed than groundwater samples (Table 6), but only one of those samples 
was outside of the SMCL range for pH. This sample was just below the range at 6.49 pH. 
All of the other surface water samples were within the 6.5 to 8.5 pH SMCL range set by 
the EPA. The mean pH of the surface water samples was above that of the groundwater 
samples at 7.4 pH (Figure 22). Though only one sample was outside of the range for pH, 
20 (15%) surface water samples were above the SMCL for TDS. Though many samples 
were above the SMCL for TDS, the average for TDS was still below the SMCL at 332 
mg/L. This is due to the considerable number of surface water samples with very low 
TDS (Figure 23).  
4.3.3 Lower Monongahela Watershed 
 Forty-three groundwater samples were taken in the Lower Monongahela 
Watershed. Of those samples, only three were outside of the SMCL range for pH, and all 
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three of those samples were below the bottom of the range. Similar to the groundwater 
samples in the Lower Allegheny Watershed, the mean pH of the groundwater samples 
was 7.1 (Figure 20). Eleven (26%) groundwater samples were above the SMCL for TDS, 
though most samples were just above the SMCL. However, one groundwater sample had 
a TDS of 1876 mg/L which is more than triple the SMCL. Though this sample increased 
the average TDS for groundwater, it was still below the SMCL at 461 mg/L.  
 Three of the 13 surface water samples had pH levels outside of the SMCL range. 
Two samples were above the range, with the highest being 10.4 pH, and one sample was 
below the range at 5.8. However, the mean pH was 7.8, within the pH SMCL range 
(Figure 22). TDS levels were generally higher for the surface water samples than for the 
groundwater samples. Five surface water samples were above the SMCL for TDS, and 
the average TDS for surface water samples was 576 mg/L. This is also above the SMCL 
for TDS. This is due in large part to the large number of samples above the SMCL and 
specifically to two elevated samples above 1,000 mg/L TDS (Figure 23).  
4.3.4 Upper Ohio Watershed 
 Out of the 60 groundwater samples that fall within the Upper Ohio Watershed, 
only 4 samples were outside of the SMCL range for pH. Three of these samples were 
below 6.5, the bottom of the range, and one was above 8.5, the top of the range. The 
mean pH for the groundwater samples was 7.2, similar to the mean pH for the 
groundwater samples for the Connoquenessing, Lower Allegheny, and Lower 
Monongahela Watersheds (Figure 20). Thirteen (22%) groundwater samples had TDS 
levels above the SMCL range. Six of those samples were over 100 mg/L over the SMCL. 
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However, the average TDS level for groundwater was 437 mg/L, below the SMCL 
(Figure 21).  
 The mean pH level for surface water samples in the Upper Ohio Watershed was 
noticeably higher (7.7) than the mean for groundwater in other watersheds. However, 
none of the samples had pH level outside of the SMCL range. Most points were in the 
higher end of the range, which led to an elevated mean pH (Figure 22). Opposite of pH, 
the average TDS (322 mg/L) was lower than the groundwater samples for the Upper Ohio 
Watershed. Along with this, no surface water samples were above the SMCL for TDS 
(Figure 23).  
4.3.5 Assorted Watersheds 
For the one Beaver Watershed sample the pH was 6.6, within the range for the SDWS. 
The Beaver Watershed sample had a TDS of 448, which is below the SDWS MCL (Table 
1). Since there was only one sample taken in the Beaver Watershed, it was not included 
in the box plots for pH and TDS with the other watersheds. 
Six of the nine groundwater samples taken in the Kiskiminetas Watershed were 
outside of the SMCL range for pH. This is a considerable number of samples to be 
outside of the pH range. All of these samples were below pH 6.5, the bottom of the 
SMCL range. The mean pH for all of the Kiskiminetas Watershed groundwater samples 
was 6.4, just below the SMCL range (Figure 20). TDS levels were above the SMCL for 
only one groundwater sample. The average TDS level for all groundwater samples was 
209 mg/L, quite low considering the pH levels of the many of the samples (Figure 21). 
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Two of the three Shenango Watershed groundwater samples were below the 
SMCL for pH. However, these two points both had a pH of 6.49, which if rounded would 
be within the range for pH. These two lower points meant that the mean pH for 
groundwater in the Shenango Watershed was only 6.6, just within the SMCL range 
(Figure 20). None of the three groundwater samples were above the SMCL for TDS, and 
the average TDS was 326 mg/L (Figure 21). There were no surface water samples taken 
within the Shenango Watershed. 
 None of the four groundwater samples in the Upper Ohio-Wheeling Watershed 
were outside of the SMCL range for pH. The mean pH was 7.4, which is higher than the 
pH of the groundwater samples in the other watersheds (Figure 20). There were also no 
groundwater samples over the SMCL for TDS. The average TDS for groundwater was 
443 mg/L, similar to the averages of the other watersheds (Figure 21).  
 Of the two surface water samples taken in the Upper Ohio-Wheeling Watershed 
neither were outside of the SMCL range for pH. The mean pH for the two surface water 
samples was 7.2, which is similar to mean for other surface water samples (Figure 22). 
The TDS levels for the two surface water samples were relatively low, 196 mg/L and 217 
mg/L. Neither were above the SMCL and the TDS average was 206 mg/L, well below the 
500 mg/L SMCL (Figure 23).  
4.4 Anions 
4.4.1 Connoquenessing Watershed 
For groundwater in the Connoquenessing Watershed all anions measured 
(fluoride, chloride, nitrite, bromide, nitrate, phosphate, and sulfate) were detected in at 
least one sample. For nitrite, only 1 sample was above the detection limit, and none were 
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above the MCL. Bromide was detected in 101 (38%) of the samples taken, and phosphate 
was detected in 27 (10%) of the samples. Twenty-eight (10%) samples had fluoride levels 
above MCL, 6 had chloride levels above MCL, and 18 (7%) were above MCL for nitrate. 
No samples were above MCL for sulfate, but 264 of the 265 (99.6%) samples had 
detectable levels of sulfate (Figure 24). 
 
Figure 24-Box plot of anion concentrations for groundwater in the Connoquenessing Watershed with number of 
samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and Primary 
Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in 
orange and blue respectively 
The surface water in the Connoquenessing Watershed did not have any bromide 
or phosphate detected. However, sulfate and nitrate were detected in all surface water 
samples. None of these samples were above the MCL. No samples were above the MCL 
for fluoride, chloride, or nitrite either (Figure 25). 
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Figure 25-Box plot of anion concentrations for surface water in the Connoquenessing Watershed with number 
of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and Primary 
Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in 
orange and blue respectively 
4.4.2 Lower Allegheny Watershed 
For the 58 groundwater samples, nitrite was the only anion not detected in any 
sample. Chloride and sulfate were detected in all of the groundwater samples, but only 10 
of those samples were above the MCL for chloride, and none were above the MCL for 
sulfate. Five samples were over the MCL for fluoride, and four were above the MCL for 
nitrate. Bromide was detected in 19 (33%) of the samples, and phosphate in 1 of the 
samples (Figure 26).  
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Figure 26-Box plot of anion concentrations for groundwater samples in the Lower Allegheny Watershed with 
number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and 
Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are 
shown in orange and blue respectively 
Of the anions measured, all were detected in at least one of the surface water 
samples in the Lower Allegheny Watershed. All of the surface water samples had 
detectable levels of chloride, 131 (97%) nitrate, 132 (98%) sulfate, and 109 (81%) 
fluoride. Bromide was detected in only 4 of samples, and nitrite in only 2 of samples. 
Eighteen (13%) samples had detectable levels of phosphate. Of the samples detected 9 
were above the MCL for Chloride, and 3 were above the MCL for nitrate (Figure 27).  
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Figure 27-Box plot of anion concentrations for surface water samples in the Lower Allegheny Watershed with 
number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and 
Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are 
shown in orange and blue respectively 
4.4.3 Lower Monongahela Watershed 
Of the 43 groundwater samples taken in the Lower Monongahela Watershed 
nitrite was the only anion which was detected in none of the samples. Bromide was 
detected in 4 of samples, and phosphate in only 1 of samples. Two samples were over the 
MCL for fluoride, only 1 for chloride, 9 for nitrate, and only 1 for sulfate (Figure 28). 
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Figure 28-Box plot of anion concentrations groundwater samples in the Lower Monongahela Watershed with 
number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and 
Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are 
shown in orange and blue respectively 
Bromide and phosphate were not detected in any of the 13 surface water samples. 
Chloride, nitrate, and sulfate were detected in all of the samples taken. However, no 
samples were over the MCL for chloride. Four samples were over the MCL for both 
nitrate and sulfate. Two samples had detectable levels over the MCL for nitrite (Figure 
29). 
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Figure 29-Box plot of anion concentrations for surface water samples in the Lower Monongahela Watershed 
with number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, 
and Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) 
are shown in orange and blue respectively 
4.4.4 Upper Ohio Watershed 
 Of the seven anions measured, only nitrite was not present in any of the Upper 
Ohio Watershed groundwater samples. All of the samples had detectable levels of sulfate 
and chloride. Eight (13%) groundwater samples have nitrate levels above the MCL. Only 
1 sample was measured above the MCL for fluoride, chloride, and sulfate (Figure 30).  
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Figure 30-Box plot of anion concentration for groundwater samples in the Upper Ohio Watershed with number 
of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and Primary 
Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in 
orange and blue respectively 
 For the 166 surface water samples taken in the Upper Ohio Watershed, nitrite was 
not detected in any sample. All other anions were detected in at least one surface water 
sample. Only one sample over the MCL for nitrate. No samples were over the MCLs for 
fluoride, chloride, or sulfate. One-hundred sixty-five (99%) surface water samples had 
detectable levels of chloride, nitrate, and sulfate. There were 126 (76%) samples that had 
detectable levels of fluoride (Figure 31).  
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Figure 31-Box plot of anion concentrations for surface water samples in the Upper Ohio Watershed with 
number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and 
Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are 
shown in orange and blue respectively 
4.4.5 Assorted Watersheds 
Fluoride, chloride, nitrite, bromide, nitrate, phosphate, and sulfate were measured using 
Ion Chromatography. For the Beaver Watershed, there was only one sample taken. This 
sample was over the MCL for fluoride (Table 1), but below the MCL for all other anions. 
No nitrate, nitrite, or phosphate were detected for the one Beaver Watershed sample. 
For the nine samples taken in the Kiskiminetas Watershed, nitrite was the only 
anion not detected in any of the samples. Chloride, nitrate, and sulfate were detected in 
all of the samples. Three samples had detectable levels of fluoride, two had detectable 
levels of bromide, and only one had a detectable level of phosphate. Of these samples one 
was over the MCL for fluoride, and 5 were over the MCL for nitrate (Figure 32).  
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Figure 32-Box plot of anion concentrations for groundwater samples in the Kiskiminetas Watershed with 
number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and 
Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are 
shown in orange and blue respectively 
No samples in the Shenango Watershed were above the MCL for the anions 
measured. Fluoride, chloride, nitrate, and sulfate were detected in all three of the 
Shenango Watershed samples. No samples had detectable levels of nitrite, bromide, or 
phosphate (Figure 33). 
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Figure 33-Box plot of anion concentrations for groundwater samples in the Shenango Watershed with number 
of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, and Primary 
Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in 
orange and blue respectively 
 For the 4 groundwater samples taken in the Upper-Ohio Wheeling Watershed 
only one was over the MCL for fluoride. No groundwater samples were over the MCLs 
for chloride, nitrite, nitrate, or sulfate. There was no nitrite, bromide, or phosphate 
detected in any of the samples. Chloride was detected in all of the groundwater samples, 
as was nitrate, and sulfate. Two groundwater samples had detectable levels of fluoride 
(Figure 34). 
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Figure 34-Box plot of anion concentrations for groundwater samples in the Upper Ohio-Wheeling Watershed 
with number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, 
and Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) 
are shown in orange and blue respectively 
 There were only two surface water samples taken in the Upper-Ohio Wheeling 
Watershed. Neither of those samples had detectable levels over MCL for any of the 
anions measured. Fluoride, chloride, nitrate, and sulfate were detected in both surface 
water samples. Phosphate was detected in one of the surface water samples.  
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Figure 35-Box plot of anion concentrations for surface water samples in the Upper Ohio-Wheeling Watershed 
with number of samples with detectable levels of each anion in parentheses, mean is marked as hollow circles, 
and Primary Maximum Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) 
are shown in orange and blue respectively 
4.5 Cations 
4.5.1 Connoquenessing Watershed 
 Within the Connoquenessing Watershed, all cations measured were detected in at 
least one sample for groundwater. There were no samples over the MCLs for chromium, 
copper, zinc, selenium, cadmium, antimony, and uranium. Manganese and iron had the 
highest percentage of samples over the MCLs 150 (57%) and 117 (44%) respectively. For 
aluminum, only 4 samples were over the MCL. Arsenic, barium, lead, and silver each 
only had 1 sample over the MCL (Figure 36).  
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Figure 36-Box plot of cation concentrations for groundwater in the Connoquenessing Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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 As there were only six surface water samples in the Connoquenessing Watershed, 
very few cations were detected. Only cations with MCLs were detected in the surface 
water. Iron, manganese, copper, antimony, and barium were detected in all of the surface 
water samples. However, only 3 samples were over the MCL for manganese, and only 1 
sample was over the MCL for iron. No other cations were above MCL for surface water 
in the Connoquenessing Watershed (Figure 37).  
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Figure 37-Box plot of cation concentrations for surface water samples in the Connoquenessing Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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4.5.2 Lower Allegheny Watershed 
All cations measured using the ICP-MS system were found in at least one of the 
groundwater samples for the Lower Allegheny Watershed. Manganese was over the MCL 
in 20 (34%) of the samples, and 32 (55%) samples were over the MCL for iron. No 
samples were over the MCL for aluminum, chromium, copper, zinc, selenium, silver, 
cadmium, antimony, and uranium. One, six, and two samples had levels over the MCL 
for arsenic, barium, and lead respectively. Calcium had the largest range of detected 
levels (Figure 38).
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Figure 38-Box plot of cation concentrations for groundwater samples in the Lower Allegheny Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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In the surface water samples, just as in the groundwater samples, all cations were 
detected for at least one sample. Though the cations measured were detected in all 
samples, the chromium, copper, zinc, selenium, cadmium, antimony, barium, and 
uranium levels were all below the MCL for each element. The percentage of samples 
over the MCL was the highest for manganese and iron. Each having 88 (65%), and 58 
(43%) samples above MCL respectively. There were 11 samples above the MCL for 
aluminum, 5 for arsenic, 1 for silver, and 1 for lead. Iron had the largest range of detected 
levels (Figure 39).  
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Figure 39-Box plot of cation concentrations for surface water samples in the Lower Allegheny Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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4.5.3 Lower Monongahela Watershed 
All of the cations measured in the groundwater samples for the Lower 
Monongahela Watershed were detected in at least one sample. There were the most 
groundwater samples, 35 (81%), over the MCL for iron. Nine samples were over the 
MCL for manganese, 2 samples for aluminum, 1 sample for arsenic, and 1 sample for 
lead. No groundwater samples were over the MCLs for chromium, copper, zinc, 
selenium, silver, cadmium, antimony, barium, and uranium. Though only one sample was 
above the MCL for lead, 31 (72%) of the groundwater samples had detectable levels of 
lead present (Figure 40).  
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Figure 40-Box plot of cation concentrations for groundwater samples in the Lower Monongahela Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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 All cations measured were detected in at least one of the 13 surface water samples 
for the Lower Monongahela Watershed. Similar to the groundwater samples for the 
Lower Monongahela Watershed, the highest number of samples over the MCL was for 
iron. Twelve of the 13 surface water samples had levels detected above the MCL for iron. 
Nine surface water samples were over the MCL for manganese, and 7 samples were over 
for aluminum. No samples were over the MCLs for chromium, copper, zinc, arsenic, 
selenium, silver, cadmium, antimony, barium, lead, and uranium. There were, however, 
10 samples with detectable levels of lead in the surface water samples (Figure 41). 
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Figure 41-Box plot of cation concentrations for surface water samples in the Lower Monongahela Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
0.00001
0.0001
0.001
0.01
0.1
1
10
100
1000
m
g/
L
Cations
Mean
PMCL
SMCL
  85 
4.5.4 Upper Ohio Watershed 
All of the cations measured were detected in at least one of the groundwater 
samples for the Upper Ohio Watershed. There were no samples with levels detected 
above MCL for chromium, copper, zinc, selenium, silver, cadmium, antimony, barium, 
lead or uranium. Though no groundwater samples were above the MCL for lead, 49 
(80%) samples did have detectable levels of lead. One groundwater sample was above 
MCL for aluminum, and for arsenic. Manganese and iron had the most samples over the 
MCL, with 12 (20%) and 41 (67%) samples respectively (Figure 42). 
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Figure 42-Box plot of cation concentrations for groundwater samples in the Upper Ohio Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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 There were 166 surface water samples taken in the Upper Ohio Watershed. All 
166 of those samples had detectable levels of sodium, magnesium, silicon, calcium, and 
strontium. However, no samples were above the MCL for chromium, copper, zinc, 
selenium, silver, cadmium, antimony, barium, and uranium. Ten samples did have 
detectable levels above the MCL for lead. Twenty-two (13%) samples were above MCL 
for aluminum, and 1 for arsenic. Just as with the other watersheds manganese and iron 
had the greatest number of samples above the MCL. There were 126 (76%) surface water 
samples above the MCL for manganese, and 137 (83%) surface water samples for iron 
(Figure 43). 
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Figure 43-Box plot of cation concentrations for surface water samples in the Upper Ohio Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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4.5.5 Assorted Watersheds 
For the one sample in the Beaver Watershed the manganese and iron levels were over the 
MCL set by the EPA (Table 1). Along with these chromium, copper, arsenic, cadmium, 
antimony, barium, lead and uranium were detected. These elements were all below MCLs 
set by the EPA. Aluminum, zinc, selenium, and silver were all below detected limit (bdl).  
Cadmium was the only cation not detected in the samples for the Kiskiminetas 
Watershed. One sample was over the MCLs for both aluminum and iron. All other 
cations were below the MCL set by the EPA. Barium, zinc, copper, calcium, potassium, 
and silicon were detected in all samples (Figure 44). 
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Figure 44-Box plot of cation concentrations for groundwater samples in the Kiskiminetas Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively
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Since there were significantly fewer samples in the Shenango Watershed than in 
most of the other watersheds not all cations were detected in the samples taken. Of the 
cations measured phosphorus, titanium, vanadium, chromium, and tungsten were not 
detected in any of the three samples. Two samples were above the MCLs for both 
manganese and iron. No samples were above the MCL for aluminum, copper, zinc, 
arsenic, selenium, silver, cadmium, antimony, barium, lead or uranium. However, lead 
was detected in all three samples (Figure 45).
  
 
9
2
 
 
Figure 45-Box plot of cation concentrations for groundwater samples in the Shenango Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively 
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In the Upper Ohio-Wheeling Watershed, no groundwater samples were above the 
MCL for aluminum, chromium, copper, zinc, arsenic, selenium, silver, cadmium, 
antimony, barium, lead or uranium. However, 2 groundwater samples had detectable 
levels of lead, and 2 had detectable levels of arsenic. Two of the samples were above the 
MCLs for manganese and for iron. All of the samples had detectable levels of lithium, 
sodium, magnesium, silicon, phosphorus, potassium calcium, titanium, manganese, 
rubidium, strontium, and barium (Figure 46).
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Figure 46-Box plot of cation concentrations for groundwater samples in the Shenango Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively 
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As there were only two surface water samples taken in the Upper Ohio-Wheeling 
Watershed, significantly lower cation concentrations were detected than in other 
watersheds. Neither of the two surface water samples had detectable levels of lithium, 
boron, phosphorus, vanadium, chromium, cobalt, copper, zinc, arsenic, silver, cadmium, 
tin, tungsten, or lead. Both of the samples taken were over the MCL for manganese, and 
iron. With the average manganese level being 0.17 mg/L, and the average iron level 
being 0.20 mg/L/ No samples were over the MCL for any other cations measured (Figure 
47).  
  
 
9
6
 
 
Figure 47-Box plot of cation concentrations for surface water samples in the Shenango Watershed, mean is marked as hollow circles, and Primary Maximum 
Contaminant Level (PMCL), and Secondary Maximum Contaminant Level (SMCL) are shown in orange and blue respectively 
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4.6 Light Hydrocarbons 
4.6.1 Connoquenessing Watershed 
 Of the 265 groundwater samples in the Connoquenessing Watershed, only 177 
had light hydrocarbons measured. This is due mostly to the fact that light hydrocarbons 
were not measured for this study until 2013. Of the 177 samples, 129 (73%) had 
detectable levels of methane. Four samples had levels above the 7 mg/L notification level 
set by the PA DEP. Ethane, ethene, propane, propylene, and butane were detected in 50 
(28%) samples, 20 (11%) samples, 29 (16%) samples, 37 (21%) samples, and 9 samples 
respectively (Figure 48).  
 
Figure 48-Bar graph showing number of groundwater samples with light hydrocarbons detected for the 
Connoquenessing Watershed. 
 Only five surface water samples had light hydrocarbon levels measured. Of those 
five, none exceeded the notification level of 7 mg/L. However, four samples did have 
detectable levels of methane, and one sample had a detectable level of ethane (Figure 49).  
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Figure 49-Bar graph showing number of surface water samples with light hydrocarbons detected for the 
Connoquenessing Watershed. 
4.6.2 Lower Allegheny Watershed 
Light hydrocarbons were measured in 44 of the groundwater samples for the 
Lower Allegheny Watershed. Of those 44 measured 30 (68%) samples had detectable 
levels of methane. Of those 30 samples, only 3 were above the PA DEP notification level 
of 7 mg/L. Ethene was not detected in any of the groundwater samples. Fourteen (32%) 
samples had detectable levels of ethane, 6 propane, 14 (32%) propylene, and 1 butane 
(Figure 50). 
 
Figure 50-Bar graph showing number of groundwater samples with light hydrocarbons detected for the Lower 
Allegheny Watershed. 
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For the Lower Allegheny Watershed surface water samples, 101 were analyzed 
for light hydrocarbons. Eighty-two (81%) samples had detectable levels of methane, 
though none were over the PA DEP notification level, nor the vapor pressure of methane. 
No samples had detectable levels of ethane, propylene, and butane. Ethane was detected 
in 6 samples, and propane in 3 samples (Figure 51).  
 
Figure 51-Bar graph showing number of surface water samples with light hydrocarbons detected for the Lower 
Allegheny Watershed. 
4.6.3 Lower Monongahela Watershed 
Of the 43 groundwater samples taken in the Lower Monongahela Watershed, 36 
were measured for light hydrocarbons. One of those samples had a methane level of 10.5 
mg/L. This is above the PA DEP level of concern, but below the vapor pressure of 
methane. Eighteen (50%) samples had detectable levels of methane. Ethane was detected 
in 7 samples, ethene in 1 sample, propane in 3 samples, propylene in 5 samples, and 
butane in 1 sample (Figure 52).  
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Figure 52-Bar graph showing number of groundwater samples with light hydrocarbons detected for the Lower 
Monongahela Watershed. 
Light hydrocarbon levels were measured in twelve of the surface water samples. 
No samples had methane levels of the PA DEP’s level of concern, or vapor pressure of 
methane. Methane was detected in 9 of the samples, and ethene in 2 samples. None of the 
samples had detectable levels of ethane, propane, propylene, or butane (Figure 53). 
 
Figure 53-Bar graph showing number of samples with light hydrocarbons detected in surface water for the 
Lower Monongahela Watershed. 
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4.6.4 Upper Ohio Watershed 
Forty-nine of the sixty-one groundwater samples in the Upper Ohio Watershed 
were measured for light hydrocarbons. Twenty samples had detectable levels of methane, 
two of which were above the PA DEP level of concern. These two were not above the 
vapor pressure of methane. Ten of the samples had detectable levels of ethane, 3 ethene, 
1 propane, and 6 propylene. No butane was detected in any groundwater samples (Figure 
54).  
 
Figure 54-Bar graph showing number of samples with light hydrocarbons detected in the Upper Ohio 
Watershed. 
 Of the 166 surface water samples taken, light hydrocarbons were measured in 
159. One-hundred forty-three (90%) surface water samples had detectable levels of 
methane, but none were above either the PA DEP level of concern, or the vapor pressure 
of methane. Ethane was detected in 3 surface water samples, ethene in 12 (8%), propane 
in 1, and propylene in 4. No samples had detectable levels of butane (Figure 55).  
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Figure 55-Bar graph showing number of surface water samples with light hydrocarbons detected in the Upper 
Ohio Watershed. 
4.6.5 Assorted Watersheds 
For the one sample in the Beaver Watershed two light hydrocarbons were 
detected. Methane was detected at 0.03825 mg/L in the sample. Along with the methane, 
ethane, propane, and propylene were detected each at 0.00002 mg/L. 
In the Kiskiminetas Watershed, only one of the nine samples taken had detectable 
levels of methane, ethane, ethane, propylene, and butane. No samples had detectable 
levels of propane. The one sample that had detectable levels of methane had 0.00436 
mg/L, well below the 7mg/L notification level (Figure 56).  
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Figure 56-Bar graph showing number of groundwater samples with light hydrocarbons detected for the 
Kiskiminetas Watershed. 
Light hydrocarbon levels were measured in all three of the Shenango Watershed 
samples. No samples were above either the PA DEP’s level of concern for methane, or 
the vapor pressure of methane. Propylene was not detected in any of the samples. 
Methane was detected in all three of the samples, ethene in 2 samples, and ethane, 
propane, and butane in 1 sample (Figure 57). 
 
Figure 57-Bar graph showing number of groundwater samples for the Shenango Watershed. 
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 Light hydrocarbons were measured in three groundwater samples in the Upper 
Ohio-Wheeling Watershed. All three of those samples had detectable levels of methane, 
though none were above the PA DEP’s level of concern. Ethane was detected in 2 
groundwater samples, and propane was detected in only 1 groundwater samples. No 
ethene, propylene, or butane were detected in any of the three groundwater samples. 
Light hydrocarbons were not measured in either of the two surface water samples taken 
in the Upper Ohio-Wheeling Watershed (Figure 58). 
 
Figure 58- Bar graph showing number of groundwater samples with light hydrocarbons detected in the Upper 
Ohio-Wheeling Watershed. 
4.7 Mass Ratios 
 Mass ratios can be a useful tool in determining potential sources of 
contamination. Levels of elements detected can be affected by dilution, which is why 
chemical ratios are so useful (Katz, Eberts, & Kauffman, 2011). Eight different chemical 
ratios were used to graph and analyze data collected during this project (Ca-Mg vs. Ca-
Sr, Ba-Ca vs. Sr-Ca, Ba-Cl vs. Br-SO4, SO4-Cl vs. Br, Log(Ca) vs. Log(Cl), Log(Mg) vs. 
Log(Cl), Log(Na) vs. Log(Cl), and Log(Sr) vs. Log(Cl)). Any samples that did not have 
detectable levels of the chemicals in the ratios were not included. For some ratios that 
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meant entire watersheds were not included. Impoundment, well, acid mine drainage, coal 
plant effluent, brine treatment plant, and produced water data from Chapman et al. 
(2012), Brantley et al. (2014), and Wilson et al. (2013) were compared to water samples 
taken during this study. Flowback samples and conventional oil brine analyzed by 
Kondratyuk et al. (2017) was also compared to the samples. Using the data collected 
from literature areas of potential impact were determined. The water samples that fell in 
those areas were then deemed as potentially impacted. 
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4.7.1 Connoquenessing Watershed 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 59- Mass ratio graphs for Connoquenessing Watershed groundwater and surface water samples, with produced water, flowback samples, and oil brine from 
Pennsylvania. Samples to the right of 10.2 M/M on the Ba/Ca vs. Sr/Ca ratio graph, and below 100 mg/L on the Ca/Sr vs. Ca/Mg were considered potentially impacted. 
Samples circled in red were identified as potentially impacted using more than one ratio graph. (a) Ba/Ca vs. Sr/Ca ratio (Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 
ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013) 
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Table 7- Samples identified as potentially impacted in the Connoquenessing Watershed, COB denotes that those 
samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples were 
identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Connoquenessing Watershed Potentially Impacted Samples 
Sample  Sample Type Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl 
vs Br 
MS006 Groundwater 8/28/2011 
   
AMD 
MS010 Groundwater 9/19/2011 
  
COB 
 
MS015 Groundwater 10/22/2011 COB 
 
COB 
 
MS016 Groundwater 10/22/2011 
  
COB 
 
MS017 Groundwater 10/22/2011 COB 
 
COB 
 
MS018 Groundwater 10/22/2011 
   
AMD 
MS019 Groundwater 10/22/2011 
   
AMD 
MS020 Groundwater 10/22/2011 
   
AMD 
MS027 Groundwater 1/17/2012 
   
AMD 
MS032 Groundwater 5/12/2012 
   
AMD 
MS034 Groundwater 5/12/2012 
   
AMD 
MS050 Groundwater 9/5/2012 
  
COB 
 
MS053 Groundwater 9/5/2012 
   
AMD 
MS064 Groundwater 9/14/2012 
  
COB 
 
MS066 Groundwater 9/14/2012 
   
AMD 
MS075-
2 
Groundwater 9/16/2012 
  
COB 
 
MS088 Groundwater 11/7/2012 
   
AMD 
MS091 Groundwater 11/7/2012 
  
COB 
 
MS092 Groundwater 11/7/2012 
   
AMD 
MS101 Groundwater 12/7/2012 
   
SGW 
MS102 Groundwater 12/7/2012 
   
AMD 
MS113 Groundwater 1/15/2013 
  
COB 
 
MS115 Groundwater 1/15/2013 COB 
 
COB 
 
MS125 Groundwater 1/16/2013 
  
COB 
 
MS143 Groundwater 1/30/2013 
    
MS145 Groundwater 1/30/2013 
   
SGW 
MS157 Groundwater 2/25/2013 
   
AMD 
MS159 Groundwater 2/25/2013 
   
AMD 
MS160 Groundwater 2/25/2013 
  
COB AMD 
MS161 Groundwater 2/25/2013 
   
SGW 
MS171 Groundwater 4/17/2013 
  
COB 
 
MS174 Groundwater 4/17/2013 
  
COB 
 
MS175 Groundwater 4/17/2013 
   
AMD 
MS182 Groundwater 5/6/2013 COB 
 
COB SGW 
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MS183 Groundwater 5/6/2013 
   
SGW 
MS184 Groundwater 5/6/2013 
  
COB 
 
MS188 Groundwater 7/12/2013 
  
COB 
 
MS190 Groundwater 7/12/2013 
  
COB 
 
MS192 Groundwater 7/12/2013 COB 
 
COB SGW 
MS193 Groundwater 7/12/13 COB 
 
COB 
 
MS202 Groundwater 8/6/13 COB 
 
COB SGW 
MS206 Groundwater 8/6/13 
  
COB 
 
MS253 Groundwater 1/9/14 
  
COB 
 
MS273 Groundwater 3/11/14 
  
COB 
 
MS276 Groundwater 3/13/14 
  
COB 
 
MS297 Groundwater 3/21/14 
  
COB 
 
MS299 Groundwater 4/9/14 
  
COB 
 
MS318 Groundwater 5/20/14 
  
COB 
 
MS320 Groundwater 5/20/14 
   
SGW 
MS321 Groundwater 5/20/14 
   
SGW 
MS324 Groundwater 5/20/14 
   
AMD 
MS345 Groundwater 7/23/14 
   
AMD 
MS350 Groundwater 7/30/14 
  
COB 
 
MS351 Groundwater 8/12/14 
  
COB 
 
MS352 Groundwater 8/12/14 
  
COB 
 
MS354 Groundwater 8/12/14 
  
COB 
 
MS359 Surface Water 8/12/14 
  
COB 
 
MS361 Groundwater 8/26/14 COB 
 
COB 
 
MS375 Groundwater 8/29/14 
  
COB 
 
MS377 Groundwater 8/29/14 
  
COB 
 
MS378 Groundwater 8/29/14 
  
COB 
 
MS379 Groundwater 8/29/14 
  
COB 
 
MS380 Groundwater 8/29/14 
  
COB 
 
MS381 Groundwater 8/29/14 
  
COB 
 
MS383 Groundwater 8/29/14 
  
COB 
 
MS384 Groundwater 8/29/14 
  
COB 
 
MS388 Groundwater 9/8/14 
  
COB 
 
MS389 Groundwater 9/8/14 
  
COB 
 
MS390 Groundwater 9/8/14 
  
COB 
 
MS393 Groundwater 9/16/14 
  
COB 
 
MS396 Groundwater 9/24/14 
  
COB 
 
MS397 Groundwater 9/24/14 COB 
 
COB 
 
MS398 Groundwater 9/24/14 
  
COB 
 
MS400 Groundwater 9/24/14 
  
COB 
 
MS401 Groundwater 9/25/14 
   
SGW 
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MS404 Groundwater 10/14/14 
    
MS405 Groundwater 10/14/14 
   
AMD 
MS414 Groundwater 10/29/14 COB 
 
COB SGW 
MS416 Groundwater 10/29/14 
   
AMD 
MS421 Groundwater 11/12/14 
  
COB 
 
MS422 Groundwater 11/12/14 
  
COB 
 
MS423 Groundwater 11/20/14 
  
COB 
 
MS424 Groundwater 12/15/14 
   
SGW 
MS431 Groundwater 12/16/14 
  
COB 
 
MS436 Groundwater 1/15/15 
  
COB 
 
MS437 Groundwater 1/15/15 
  
COB 
 
MS447 Groundwater 2/6/15 COB 
 
COB 
 
MS449 Groundwater 2/6/15 
  
COB 
 
MS450 Groundwater 2/26/15 
  
COB 
 
MS451 Groundwater 4/14/15 
  
COB 
 
MS453 Groundwater 4/30/15 
  
COB 
 
MS540 Groundwater 8/18/15 
  
COB 
 
MS541 Groundwater 8/18/15 
  
COB 
 
MS602 Groundwater 10/8/15 COB 
 
COB 
 
MS604 Groundwater 10/8/15 
  
COB 
 
MS605 Groundwater 10/16/15 
  
COB 
 
MS606 Groundwater 10/16/15 COB 
 
COB 
 
MS607 Groundwater 10/16/15 COB 
 
COB 
 
MS608 Groundwater 10/16/15 COB PW COB 
 
MS609 Groundwater 10/16/15 COB 
 
COB 
 
MS626 Groundwater 10/23/15 
  
COB 
 
MS627 Groundwater 10/23/15 COB 
 
COB 
 
MS629 Groundwater 10/23/15 
  
COB 
 
MS630 Groundwater 10/23/15 
 
PW COB 
 
MS632 Groundwater 10/30/15 
  
COB 
 
MS760 Groundwater 4/5/16 
  
COB 
 
MS761 Groundwater 4/5/16 COB 
 
COB 
 
MS765 Groundwater 4/5/16 
  
COB 
 
 
 Samples were determined to be potentially impacted based on their graphical 
location on the mass ratio graphs. For the Connoquenessing Watershed a total of 108 
(40%) samples were considered potentially impacted. Only one of these 108 samples was 
a surface water sample. Eighteen samples were identified as potentially impacted by 
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conventional oil brine using the mixing space proposed by Chapman et al. (2012). Two 
samples were identified as potentially impacted by produced water using the mixing 
spaces proposed by Brantley et al (2014). Using the Ca/Mg vs. Ca/Sr mass ratio graph 79 
samples were identified as potentially impacted by the conventional oil brine. Using the 
mixing zones proposed by Wilson et al (2013) 20 samples were identified as potentially 
impacted by abandoned mine drainage. Using those samples mixing zones 12 samples 
were identified as potentially impacted by saline groundwater. Of those 108 samples, 20 
samples were identified as potentially impacted in more than one mass ratio graph (Table 
7).  The Connoquenessing Watershed has the highest number of samples considered 
potentially impacted (Figure 59).   
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4.7.2 Lower Allegheny Watershed 
  
  
Figure 60- Mass ratio graphs for Lower Allegheny Watershed groundwater and surface water samples, with produced water, flowback samples, and oil brine from 
Pennsylvania. Samples to the right of 10.2 M/M on the Ba/Ca vs. Sr/Ca ratio graph, and below 100 mg/L on the Ca/Sr vs. Ca/Mg were considered potentially impacted. 
Samples circled in red were identified as potentially impacted using more than one ratio graph. (a) Ba/Ca vs. Sr/Ca ratio (Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 
ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013) 
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Table 8-Samples identified as potentially impacted in the Lower Allegheny Watershed, COB denotes that those 
samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples were 
identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Lower Allegheny Watershed Potentially Impacted Samples 
Sample Sample Type Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl 
vs Br 
MS130 Groundwater 1/22/13 
   
AMD 
MS131 Groundwater 1/22/13 
   
AMD 
MS132 Groundwater 1/22/13 
   
AMD 
MS133 Groundwater 1/22/13 
  
COB SGW 
MS134 Groundwater 1/22/13 
   
AMD 
MS135 Groundwater 1/22/13 
   
SGW 
MS137 Groundwater 1/22/13 
   
AMD 
MS141 Groundwater 1/22/13 
  
COB SGW 
MS169 Groundwater 4/12/13 COB PW COB 
 
MS194 Groundwater 7/12/13 PW 
 
COB SGW 
MS195 Groundwater 7/12/13 PW 
 
COB 
 
MS212 Groundwater 8/16/13 
  
COB 
 
MS213 Groundwater 8/16/13 PW 
 
COB 
 
MS214 Groundwater 8/16/13 PW 
 
COB 
 
MS442 Groundwater 1/22/15 
  
COB SGW 
MS443 Groundwater 1/29/15 COB 
 
COB 
 
MS476 Surface Water 6/11/15 
  
COB 
 
MS477 Surface Water 6/11/15 
  
COB 
 
MS488 Groundwater 6/19/15 
  
COB 
 
MS507 Groundwater 7/7/15 
  
COB 
 
MS641 Groundwater 11/13/15 
  
COB 
 
MS683 Surface Water 1/16/16 
  
COB 
 
MS684 Surface Water 1/16/16 
  
COB 
 
MS685 Surface Water 1/16/16 
  
COB 
 
MS686 Surface Water 1/16/16 
  
COB 
 
MS688 Surface Water 1/16/16 
  
COB 
 
MS711 Surface Water 2/18/16 
  
COB 
 
MS713 Surface Water 2/18/16 
  
COB 
 
MS714 Surface Water 2/18/16 
  
COB 
 
MS715 Surface Water 2/18/16 
  
COB 
 
MS717 Surface Water 2/18/16 
  
COB 
 
MS745 Surface Water 3/22/16 
  
COB 
 
MS819 Groundwater 8/15/16 
  
COB 
 
MS820 Groundwater 8/15/16 
  
COB 
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MS823 Groundwater 8/15/16 
  
COB 
 
MS828 Groundwater 8/16/16 
  
COB 
 
MS829 Groundwater 8/19/16 
  
COB 
 
MS833 Groundwater 8/19/16 COB 
 
COB 
 
MS850 Groundwater 9/25/16 COB 
 
COB 
 
MS852 Groundwater 9/25/16 PW 
 
COB 
 
MS855 Groundwater 9/25/16 PW 
 
COB 
 
MS857 Groundwater 9/25/16 
  
COB 
 
MS863 Surface Water 10/14/16 
  
COB 
 
MS916 Groundwater 11/13/16 COB 
 
COB 
 
MS917 Groundwater 11/13/16 
  
COB 
 
 
Within in the Lower Allegheny Watershed a total of 45 (23%) of the 193 samples 
collected were determined to be potentially impacted. Fourteen of the potentially 
impacted samples were surface water samples, with the remaining 31 being groundwater 
samples. Using the mixing space proposed by Chapman et al. (2012) 6 samples were 
identified as potentially impacted by produced water, and 5 were identified as potentially 
impacted by conventional oil brine. Only one sample was identified as potentially 
impacted using the mixing lines proposed by Brantley et al. (2014). That sample was 
identified as potentially impacted by produced water. Thirty-nine samples were identified 
as potentially impacted by conventional oil brine using the Ca/Mg vs. Ca/Sr mass ratio. 
Using the mixing zones proposed by Wilson et al. (2013) 5 samples were identified as 
potentially impacted by abandoned mine drainage and 5 as potentially impacted by saline 
groundwater (Figure 60). Of those 45 samples determined be to potentially impacted, 14 
(31%) were identified as potentially impacted using more than one mass ratio graph 
(Table 8).  
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4.7.3 Lower Monongahela Watershed 
  
  
Figure 61- Mass ratio graphs for Lower Monongahela Watershed groundwater and surface water samples, with produced water, flowback samples, and oil brine from 
Pennsylvania. Samples to the right of 10.2 M/M on the Ba/Ca vs. Sr/Ca ratio graph, and below 100 mg/L on the Ca/Sr vs. Ca/Mg were considered potentially impacted. 
Samples circled in red were identified as potentially impacted using more than one ratio graph. (a) Ba/Ca vs. Sr/Ca ratio (Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 
ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013)
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Table 9-Samples identified as potentially impacted in the Lower Monongahela Watershed, COB denotes that 
those samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples 
were identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Lower Monongahela Watershed Potentially Impacted Samples 
Sample Sample Type Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl 
vs Br 
MS070 Groundwater 9/29/12 
  
COB 
 
MS139 Groundwater 1/22/13 
   
AMD 
MS147 Groundwater 2/7/13 
  
COB 
 
MS149 Groundwater 2/7/13 
  
COB 
 
MS150 Groundwater 2/7/13 
  
COB 
 
MS305 Groundwater 5/7/14 
   
AMD 
MS309 Groundwater 5/7/14 
   
SGW 
MS315 Groundwater 5/7/14 
  
COB 
 
MS316 Groundwater 5/7/14 PW 
 
COB 
 
MS331 Surface Water 7/1/14 
  
COB 
 
MS332 Surface Water 7/1/14 
  
COB 
 
MS339 Surface Water 7/22/14 
  
COB 
 
MS340 Surface Water 7/22/14 
  
COB 
 
MS368 Groundwater 8/27/14 
  
COB 
 
MS455 Groundwater 5/6/15 
  
COB 
 
MS474 Groundwater 6/10/15 
  
COB 
 
MS544 Groundwater 8/19/15 COB 
 
COB 
 
MS741 Groundwater 3/18/16 COB 
 
COB 
 
MS793 Surface Water 5/17/16 
  
COB 
 
MS870 Groundwater 10/18/16 COB 
 
COB 
 
MS872 Surface Water 10/18/16 
  
COB 
 
MS873 Surface Water 10/18/16 
  
COB 
 
 
 A total of 22 samples (39%) were identified as potentially impacted out of the 56 
groundwater and surface water samples in the Lower Monongahela Watershed. Using the 
mixing space proposed by Chapman et al. (2012) one samples was identified as 
potentially impacted by produced water, and three as potentially impacted by 
conventional oil brine. No samples were identified as potentially impacted using the 
mixing lines proposed by Brantley et al. (2014). Nineteen samples were identified as 
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potentially impacted by conventional oil brine using the Ca/Mg vs. Ca/Sr mass ratio 
graph. Using the mixing zones proposed by Wilson et al. (2013) two samples were 
identified as potentially impacted by abandoned mine drainage, and one as potentially 
impacted by saline groundwater (Figure 61). Four samples were identified as potentially 
impacted using more than one mass ratio graph (Table 9). Out of these the 21 potentially 
impacted samples, 7 were surface water samples. Four samples were identified as 
potentially impacted using more than one chemical ratio (Table 9).  
 
  
 
1
1
7
 
4.7.4 Upper Ohio Watershed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 62- Mass ratio graphs for Upper Ohio Watershed groundwater and surface water samples, with produced water, flowback samples, and oil brine from 
Pennsylvania. Samples to the right of 10.2 M/M on the Ba/Ca vs. Sr/Ca ratio graph, and below 100 mg/L on the Ca/Sr vs. Ca/Mg were considered potentially impacted. 
Samples circled in red were identified as potentially impacted using more than one ratio graph. (a) Ba/Ca vs. Sr/Ca ratio (Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 
ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013)
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Table 10-Samples identified as potentially impacted in the Upper Ohio Watershed, COB denotes that those 
samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples were 
identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Upper Ohio Potentially Impacted Samples 
Sample Sample Type Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl vs 
Br 
MS252 Groundwater 1/3/14 
  
COB 
 
MS258 Surface Water 1/20/14 
  
COB 
 
MS263 Groundwater 1/30/14 
  
COB 
 
MS264 Groundwater 1/30/14 
  
COB 
 
MS265 Groundwater 1/30/14 
  
COB 
 
MS283 Groundwater 3/19/14 PW 
 
COB 
 
MS286 Groundwater 3/19/14 
  
COB 
 
MS290 Groundwater 3/19/14 
  
COB 
 
MS294 Groundwater 3/20/14 COB 
 
COB 
 
MS295 Groundwater 3/20/14 
   
SGW 
MS296 Groundwater 3/20/14 
  
COB 
 
MS374 Groundwater 8/28/14 PW 
 
COB 
 
MS439 Groundwater 1/20/15 COB 
 
COB SGW 
MS440 Surface Water 1/21/15 COB 
 
COB 
 
MS538 Surface Water 8/13/15 
   
AMD 
MS554 Surface Water 8/25/15 
   
AMD 
MS572 Surface Water 9/8/15 
   
AMD 
MS584 Surface Water 9/25/15 
   
AMD 
MS589 Groundwater 9/29/15 
  
COB 
 
MS590 Groundwater 9/29/15 COB 
 
COB SGW 
MS597 Surface Water 10/6/15 
   
AMD 
MS601 Surface Water 10/6/15 
   
AMD 
MS622 Surface Water 10/20/15 
   
AMD 
MS636 Surface Water 11/3/15 
   
AMD 
MS647 Surface Water 11/17/15 
   
AMD 
MS659 Surface Water 12/4/15 
   
AMD 
MS661 Surface Water 12/15/15 
   
AMD 
MS664 Surface Water 12/15/15 
   
AMD 
MS666 Surface Water 12/15/15 
   
AMD 
MS672 Surface Water 12/31/15 
   
AMD 
MS708 Surface Water 2/10/16 
   
AMD 
MS720 Surface Water 2/24/16 
   
AMD 
MS721 Surface Water 2/24/16 
   
AMD 
MS722 Surface Water 2/24/16 
   
AMD 
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MS723 Surface Water 2/24/16 
   
AMD 
MS724 Surface Water 2/24/16 
   
AMD 
MS725 Groundwater 2/24/16 PW 
 
COB 
 
MS726 Groundwater 2/24/16 
  
COB 
 
MS733 Surface Water 3/15/15 
   
AMD 
MS736 Surface Water 3/15/16 
   
AMD 
MS767 Surface Water 4/19/16 
  
COB 
 
MS771 Surface Water 4/19/16 
   
AMD 
MS772 Surface Water 4/19/16 
   
AMD 
MS779 Surface Water 5/3/16 
   
AMD 
MS915 Groundwater 11/13/16 PW 
 
COB 
 
 
 In the Upper Ohio Watershed 45 (20%) samples were identified as potentially 
impacted. Using the mixing space proposed by Chapman et al. (2012) 4 samples were 
identified as potentially impacted by conventional oil brine, and 4 as potentially impacted 
by produced water. No samples were identified as potentially impacted using the mixing 
lines proposed by Brantley et al. (2014). Nineteen samples were identified as potentially 
impacted by conventional oil brine using the Ca/Mg vs. Ca/Sr mass ratio graph. Using the 
mixing zones proposed by Wilson et al. (2013) 28 total samples were identified as 
potentially impacted, three by saline groundwater, and the remaining 25 by abandoned 
mine drainage (Figure 62). Out of the 45 potentially impacted samples, 8 were identified 
using more than one ratio. Eighteen of the 36 potentially impacted samples were surface 
water samples. Sixteen of those 18 samples were determined to be impacted using the 
Wilson et al. zones of impact on the SO4/Cl vs. Br graph. It is important to note that none 
of the surface water samples were determined to be potentially impacted using more than 
one ratio (Table 10). 
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4.7.5 Beaver, Kiskiminetas, Shenango, and Upper Ohio-Wheeling Watersheds 
  
  
Figure 63-Mass ratio graphs for Beaver, Kiskiminetas, Shenango, and Upper Ohio-Wheeling Watershed groundwater and surface water samples, with produced water, 
flowback samples, and oil brine from Pennsylvania. Samples to the right of 10.2 M/M on the Ba/Ca vs. Sr/Ca ratio graph, and below 100 mg/L on the Ca/Sr vs. Ca/Mg 
were considered potentially impacted. Samples circled in red were identified as potentially impacted using more than one ratio graph. (a) Ba/Ca vs. Sr/Ca ratio 
(Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013)
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Table 11-Samples identified as potentially impacted in the Kiskiminetas Watershed, COB denotes that those 
samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples were 
identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Kiskiminetas Watershed Potentially Impacted Samples 
Sample Sample Type Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl vs 
Br 
MS341 Groundwater 7/23/2014 
  
COB 
 
MS152 Groundwater 2/3/2013 
  
COB 
 
 
Table 12-Samples identified as potentially impacted in the Upper Ohio-Wheeling Watershed, COB denotes that 
those samples were identified as potentially impacted by conventional oil brine, PW denotes that those samples 
were identified as potentially impacted by produced water, AMD denotes that those samples were identified as 
potentially impacted by abandoned mine drainage, and SGW denotes that those samples were identified as 
potentially impacted by saline groundwater 
Upper Ohio-Wheeling Watershed Potentially Impacted Samples 
Sample Sample 
Type 
Date Ba/Ca vs 
Sr/Ca 
Ba/Cl vs 
SO4 
Ca/Mg vs 
Ca/Sr 
SO4/Cl vs 
Br 
MS049 Groundwater 8/30/2012 COB 
 
COB 
 
MS110 Groundwater 1/9/2013 COB 
 
COB 
 
 
 No samples were identified as potentially impacted in either the Beaver 
Watershed or the Shenango Watershed. Two of the nine samples taken in the 
Kiskiminetas Watershed were determined to be potentially impacted (Figure 63). The two 
potentially impacted samples were both groundwater samples and were identified using 
only the Ca/Mg vs. Ca/Sr ratio graph (Table 11). They were identified as potentially 
impacted by conventional oil brine. In the Upper Ohio watershed two out of six samples 
taken were identified as potentially impacted (Figure 63). These two samples were both 
groundwater samples and were determined to be potentially impacted using both the 
mixing space proposed by Chapman et al. (2012) and by the Ca/Mg vs. Ca/Sr mass ratio 
graph. These samples were identified as potentially impacted by conventional oil brine in 
both graphs (Table 12).  
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4.7.6 Groundwater Samples 
  
  
Figure 64-Mass ratio graphs for all watershed groundwater samples, with produced water, flowback samples, and oil brine from Pennsylvania (a) Ba/Ca vs. Sr/Ca ratio 
(Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013)
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4.7.7 Surface Water Samples 
  
  
Figure 65- Mass ratio graphs for all watershed surface water samples, with produced water, flowback samples, and oil brine from Pennsylvania (a) Ba/Ca vs. Sr/Ca ratio 
(Chapman et al., 2012) (b) Ba/Cl vs. Br/SO4 ratio (Brantley et al., 2014) (c) Ca/Sr vs. Ca/Mg ratio (d) SO4/Cl vs. Br ratio (Wilson, 2013)
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4.7.8 Log(Ca) vs. Log(Cl) 
 
Figure 66-Log(Ca) vs Log(Cl) ratio values for all groundwater samples, compared to Pennsylvania produced 
water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango 
County conventional oil brine (Barbot, Vidic, Gregory, & Vidic, 2013) 
 
Figure 67-Log(Ca) vs Log(Cl) ratio values for all surface water samples, compared to Pennsylvania produced 
water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango 
County conventional oil brine (Barbot et al., 2013) 
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Figure 68-Log(Ca) vs Log(Cl) ratio values for all water samples, compared to Pennsylvania produced water, 
Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango County 
conventional oil brine (Barbot et al., 2013) 
4.7.9 Log(Mg) vs. Log(Cl) 
 
Figure 69-Log(Mg) vs Log(Cl) ratio values for all groundwater water samples, compared to Pennsylvania 
produced water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and 
Venango County conventional oil brine (Barbot et al., 2013) 
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Figure 70-Log(Mg) vs Log(Cl) ratio values for all surface water samples, compared to Pennsylvania produced 
water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango 
County conventional oil brine (Barbot et al., 2013) 
 
Figure 71-Log(Mg) vs Log(Cl) ratio values for all water samples, compared to Pennsylvania produced water, 
Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango County 
conventional oil brine (Barbot et al., 2013) 
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4.7.10 Log(Na) vs. Log(Cl) 
 
Figure 72-Log(Na) vs Log(Cl) ratio values for all groundwater water samples, compared to Pennsylvania 
produced water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and 
Venango County conventional oil brine (Barbot et al., 2013) 
 
Figure 73-Log(Na) vs Log(Cl) ratio values for all surface water samples, compared to Pennsylvania produced 
water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango 
County conventional oil brine (Barbot et al., 2013) 
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Figure 74-Log(Na) vs Log(Cl) ratio values for all water samples, compared to Pennsylvania produced water, 
Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango County 
conventional oil brine (Barbot et al., 2013) 
4.7.11 Log(Sr) vs. Log(Cl) 
 
Figure 75-Log(Sr) vs Log(Cl) ratio values for all groundwater water samples, compared to Pennsylvania 
produced water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and 
Venango County conventional oil brine (Barbot et al., 2013) 
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Figure 76-Log(Sr) vs Log(Cl) ratio values for all surface water samples, compared to Pennsylvania produced 
water, Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango 
County conventional oil brine (Barbot et al., 2013) 
 
Figure 77-Log(Sr) vs Log(Cl) ratio values for all water samples, compared to Pennsylvania produced water, 
Marcellus Shale brine, various oil and gas brines, Southwestern Pennsylvania flowback, and Venango County 
conventional oil brine (Barbot et al., 2013) 
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4.7.12 Summary of Potentially Impacted Samples 
 A total of 224 samples were identified as potentially impacted using the mixing 
spaces proposed by Chapman et al. (2012), Brantley et al. (2014), and Wilson et al 
(2013). These samples were identified as potentially impacted by either convention oil 
brines, produced waters, abandoned mine drainage, or saline groundwater based on their 
similar to mass ratios of endmembers of these fluids (Table 13).  
Table 13-Number of samples, potentially impacted samples, and percentage of potentially impacted samples 
sorted by watershed 
Watershed Number of Samples 
Number of 
Potentially Impacted 
Samples 
Percentage of 
Potentially Impacted 
Samples 
Beaver 1 0 0% 
Connoquenessing 271 108 40% 
Kiskiminetas 9 2 22% 
Lower Allegheny 193 45 23% 
Lower Monongahela 56 22 39% 
Shenango 3 0 0% 
Upper Ohio 227 45 20% 
Upper Ohio-Wheeling 6 2 33% 
Total 766 224 29% 
4.8 Geospatial Analysis 
4.8.1 Unconventional Wells within Study Watersheds 
 ArcMap was used to determine the number of unconventional wells in each of the 
eight watersheds that were studied (Figure 78). Within the eight watersheds there are a 
total of 3,748 unconventional wells that were drilled between 2004 and 2016. The 
number of water samples taken, and unconventional wells drilled between 2004 and 2016 
in each watershed can be found in Table 14. 
 131 
 
Table 14- Number of well water samples taken compared to number of unconventional wells, drilled between 
2004 and 2016, in each watershed 
Watershed Number of Samples 
Number of 
Unconventional 
Wells 
Beaver 1 9 
Connoquenessing 271 433 
Kiskiminetas 9 134 
Lower Allegheny 193 190 
Lower Monongahela 56 1797 
Shenango 3 95 
Upper Ohio 227 655 
Upper Ohio-Wheeling 6 435 
Total 766 3748 
 
 
Figure 78-Map showing the number of groundwater samples, surface water samples, and unconventional wells 
in the eight watersheds studied 
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4.8.2 Distance to Unconventional Wells 
 ArcMap was used to measure the distance from each sample taken, both 
groundwater and surface water, to the closest unconventional well. DEP SPUD data for 
all unconventional wells drilled between 2004 and 2016 was used for this measurement. 
For all samples the average distance to the nearest unconventional well was 6560 ft. 
According to the Pa.C.S.§3218(c) if an unconventional well is within 2500 feet of a well 
water supply deemed as impacted, then the well operator is presumed responsible (2012 
Oil and Gas Act, 2012). For this study, it was found that 41% of samples taken were less 
than 2500 feet from an unconventional well drilled between 2004 and 2016. Table 15 
contains the average distance to the nearest unconventional well for each watershed, 
broken into groundwater and surface water.  
 
Table 15-Average distance to nearest unconventional well, in feet, for each watershed (SPUD) 
Watershed Sample Type Average Distance to Nearest UC 
Well (ft.) 
All Both 6560 
Beaver Groundwater N/A 
Connoquenessing Groundwater 3778 
Connoquenessing Surface Water 5375 
Kiskiminetas Groundwater 18546 
Lower Allegheny Groundwater 24740 
Lower Allegheny Surface Water 9542 
Lower Monongahela Groundwater 6244 
Lower Monongahela Surface Water 8979 
Shenango Groundwater 889 
Upper Ohio Groundwater 3949 
Upper Ohio Surface Water 2488 
Upper Ohio-Wheeling Groundwater 8134 
Upper Ohio-Wheeling Surface Water 2005 
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4.8.3 Potentially Impacted Points and Distance to Unconventional Wells 
Once potentially impacted samples were identified using the four chemical ratios, 
the distance to each point was determined using ArcMap. Appendix I lists the distance 
from each sample taken to the nearest unconventional well. The unconventional well data 
was gathered from PA DEP SPUD website, and contains only unconventional wells that 
were drilled between 2004 and 2016.  
A total of 224 (29%) samples from all watersheds were considered potentially 
impacted. Some of these samples were taken at the same location, and some were 
identified as potentially impacted in more than one chemical ratio graph. The 
Connoquenessing Watershed had the greatest number of samples considered potentially 
impacted, and 26% of those samples were within 2500 feet of an unconventional well.  
The Upper Ohio-Wheeling Watershed had the highest percentage of samples (2 out of 2) 
considered as potentially impacted within 2500 feet of an unconventional well. These two 
samples were both within 2500 feet (Table 16).  
Table 16-Number of potentially impacted samples, potentially impacted samples within 2500 ft., and percentage 
of potentially impacted samples 
Watershed 
Number of Potentially 
Impacted Samples 
Number of 
Potentially Impacted 
Samples within 
2500 ft. of UC Well 
Percentage of 
Potentially Impacted 
Samples within 
2500 ft. of an UC 
Well 
Beaver 0 N/A N/A 
Connoquenessing 108 28 26% 
Kiskiminetas 2 0 0% 
Lower Allegheny 45 7 15% 
Lower Monongahela 22 9 40% 
Shenango 0 N/A N/A 
Upper Ohio 45 19 42% 
Upper Ohio-Wheeling 2 2 100% 
Total 224 65 29% 
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4.8.4 Methane Levels and Distance to Unconventional Wells 
 Below is a graph of methane levels compared to distance to the nearest 
unconventional well. Given the r2 value there appears to be little to no correlation 
between the methane levels of a groundwater or surface water samples and the sample’s 
distance to the nearest unconventional well (Figure 79).  
 
Figure 79-Scatter plot of methane levels (mg/L) and distance to nearest unconventional well (ft.) for all samples  
R² = 0.013
0.1
1
10
100
1000
10000
0 10000 20000 30000 40000 50000 60000
M
e
th
an
e
 (
m
g/
L)
Distance to Nearest Unconventional Well (ft)
 135 
 
CHAPTER 5: DISCUSSION 
5.1 Potential for Contamination due to Extractive Activities 
5.1.1 Fracture Creation and Fluid Migration 
 According to the 2016 EPA report Hydraulic Fracturing for Oil and Gas: Impacts 
from the Hydraulic Fracturing Water Cycle on Drinking Water Resources in the United 
States, there are multiple areas of concern in terms of fracturing fluid migration. One of 
those is that of movement along underground pathways. The two major pathways are 
considered to be the well hole itself and the fractures created in the strata created during 
the HVHF process. Typically, these fractures are not of major concern due to the 
difference in vertical depth between most drinking water aquifers, and the shale fractured 
for natural gas. However, the EPA report states that the fractures created in the Marcellus 
Shale have a median of 120 meters (400 ft.). This is far greater than median fracture 
height in other shale, such as the Woodford (50 meters), and Eagle Ford (40 meters) (US 
EPA, 2016).  
Adding to the concern is that fractures created during HVHF are infrequently 
mapped and therefore little is known about their actual location. Little is also known 
about the bottom of most drinking water resources. Aquifers are typically only mapped at 
the near surface, where residential well drilling is done (US EPA, 2016). However, some 
of the water wells in this study were deep (e.g. 400’ to 900’). Furthermore shallower 
conventional oil and gas plays, as well as coal seems lie between the surface and 
Marcellus (Allewattagama et al., 2015). Though natural gas containing shale formations 
are very rarely a source of groundwater, due to their low permeability, the potential for 
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aquifers to be located near these formations remains (Swistock, 2007). Therefore, 
drinking water resources in the Marcellus Shale Formation should be of special concern. 
Modeling done by Myers (2012) also indicates that the rate of groundwater movement 
could be increased due to anthropogenic activities. This could result in the fracturing 
fluids, thought to be safety trapped for thousands of years, reaching aquifers and surface 
waters in far less time. This reinforces the need for proper subsurface mapping both 
before and after HVHF (Myers, 2012).    
5.1.2 Abandoned Wells and Fluid Migration 
 It has been estimated that over 325,000 abandoned and orphaned wells exist in 
Pennsylvania today. Although the Pennsylvania Department of Environmental Protection 
has worked to catalog and map these wells, many still remain unaccounted (Figure 80) 
(PA DEP, 2016). These abandoned and orphaned wells pose a serious threat when 
combined with HVHF. If one of these wells is located near a hydraulic fracturing 
operation, then the potential for contamination of a drinking water resource increases. As 
a state with a history of extractive activities, the possibility of fracturing near an 
abandoned well in Pennsylvania is highly likely (US EPA, 2016).  
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Figure 80-Map of all oil and gas wells in the Commonwealth of Pennsylvania (PADEP, 2017) 
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5.2 Parameters of Concern 
5.2.1 Manganese Exposure 
 In the last five years, an increasing amount of research has been done on the link 
between neurodevelopment damage and elevated manganese levels. Much of this work 
has focused on the potentially harmful effects of increased manganese levels on children. 
A review of recent studies by Rodriguez-Barranco et al. (2013) found that in all studies a 
50% increase in manganese levels, as measured in hair, led to a 0.7 point decrease in IQ 
for children ages 6-13 (Rodríguez-Barranco et al., 2013). Evidence suggests that 
exposure between 100 to 1000 µg/L can lead to negative impacts on the 
neurodevelopment of children. This amount can often be found in drinking water 
(Benson et al., 2017) and 44% (339) of the groundwater and surface water samples 
analyzed in this study had manganese levels above 100 µg/L.  
5.3 Water Quality on the Watershed Scale 
5.3.1 Beaver Watershed 
 Clearly the Beaver Watershed is one that requires more study and more samples 
before any meaningful conclusions can be made. Since only one sample was collected in 
the Beaver Watershed it is difficult to determine any trends present. However, the one 
sample that was collected did have detectable levels of bromide, a useful indicator in 
determining impact due to extractive activities (Wilson & Van Briesen, 2013) (Figure 
63).  
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5.3.2 Connoquenessing Watershed 
 The Connoquenessing Watershed was the most heavily sampled of all watersheds 
in this study. This is due in large part to two Stolz Lab dedicated projects centering in 
Butler County, the county in which most of the Connoquenessing Watershed is located. 
A total of 271 water samples were taken in the Connoquenessing Watershed between 
2011 and 2016. In general, there remain high quality drinking water resources in the 
watershed. However, there were many instances of potential impact.   
 Iron and manganese were the two parameters measured of greatest concern in the 
Connoquenessing Watershed. Both median and average manganese levels were above the 
SMCL for groundwater and surface water in the Connoquenessing Watershed. Iron levels 
were also high, with the average above the SMCL for groundwater, but not for surface 
water. Though both iron and manganese had elevated levels, manganese clearly had the 
greatest levels in the Connoquenessing Watershed (Figure 36, Figure 37). The iron and 
manganese levels in the Connoquenessing Watershed were above those of most other 
watersheds sampled during this study.  
 The Connoquenessing Watershed has both the highest number of samples that 
were identified as potentially impacted (105/271) using four different chemical ratio 
graphs, and the highest number of samples with bromide detected (101/265) (Table 7, 
Figure 36, Figure 37). As bromide is a potential indicator of extractive activities the fact 
that 101 of the 265 groundwater samples taken had bromide seems to suggest some level 
of impact occurring within the watershed. The areas of potential impact appear to be 
localized, and often are contained to a single location. Three such areas are identified and 
circled in red in Figure 81. Of those samples determined to be impacted, 28 (27%) of 
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them were within 2500 ft. of an unconventional well. This could indicate that 
unconventional wells are impacting those drinking water resources. 
For most of the chemical ratio graphs potentially impacted samples fell either 
close to the Venango County conventional brine, or between the brine and the flowback 
or produced waters (Figure 59, Table 7). This could indicate that there are several 
instances in the Connoquenessing Watershed where drinking water resources have been 
impacted by underground pathways with access to brines, flowback or produced waters. 
The high number of unconventional wells drilled within the Connoquenessing 
Watershed, and the number of samples identified as potentially impacted either by 
conventional oil brines, or produced waters, suggest they have been impacted by oil and 
gas operations.   
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Figure 81-Map showing all points taken, impacted points, and unconventional wells in the Connoquenessing 
Watershed, red circles indicate areas of high density for potentially impacted points. Potentially impacted points 
are indicated in red. (SPUD, PASDA) 
5.3.3 Kiskiminetas Watershed 
 Since no surface water samples were taken in the Kiskiminetas Watershed during 
this study no conclusions can be made about the potential impacts of anthropogenic 
activities on the surface water within the watershed. Nine groundwater samples were 
taken, four of which were all in the same general area. This makes it difficult to make any 
meaningful conclusions regarding the general groundwater quality in the Kiskiminetas 
Watershed. Within the nine samples taken, water quality was generally very good. 
Neither the average nor the median for either iron or manganese were above the SMCL.  
Though one water sample, MS341, did have a very similar Ca/Sr and Ca/Mg ratio to that 
of the Venango County conventional oil brine, it was not located near any unconventional 
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wells, and therefore no conclusions can be drawn about the impacts of unconventional 
wells on this sample (Figure 63, Table 11).  
 
Figure 82-Map showing all points taken, impacted points, and unconventional wells in the Kiskiminetas 
Watershed. Potentially impacted points are indicated in red. (SPUD, PASDA) 
5.3.4 Lower Allegheny Watershed 
 At present the Lower Allegheny Watershed, though large, does not have a large 
number of unconventional wells drilled since 2004. This can be attributed to the fact that 
much of the Lower Allegheny Watershed contains the city of Pittsburgh, and drilling is 
currently banned within city limits (Lampe & Stolz, 2015). The Allegheny Watershed 
includes the city of Pittsburgh, PA and much of its surrounding suburbs (Figure 5). The 
Lower Allegheny Watershed was one of the more heavily sampled watersheds in this 
study. Most of these samples were surface water samples taken in Deer Lakes Park in 
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association with a current project. These surface water samples, several of which 
appeared to be influence by AMD, led to increased levels of both iron and manganese in 
the surface water for the watershed. For most watersheds studied iron and manganese 
levels in surface waters were far less than those in groundwater.  
 Though the surface water appeared, based on visual analysis, to be impacted by 
AMD, it was all groundwater samples that were identified as potentially impacted. Of the 
groundwater samples taken (58), 19 within the Lower Allegheny Watershed had 
detectable levels of bromide. This allowed those points to be compared to other products 
associated with drilling activities. The points identified as potentially impacted graphed 
either close to the Venango County conventional oil brine, or close to the 10262012 
flowback (Figure 60, Table 8). Some of these samples were taken in locations relatively 
close to each other, but most points were too spread out to be able to determine a specific 
cause or point of origin for this contamination. 
 Three zones were identified as areas of moderate to high impact based on points 
identified as potentially impacted. Two of these areas do not occur near any 
unconventional wells and therefore it can reasonably be assumed that HVHF has not 
caused the impact to those samples. However, the most northern area is located around a 
considerable number of unconventional wells. This is Deer Lakes Park which is the 
subject of a current Stolz Lab project (Figure 83). 
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Figure 83-Map showing all points taken, impacted points, and unconventional wells in the Lower Allegheny 
Watershed, red circles indicate areas of high density for potentially impacted points (SPUD, PASDA) 
5.3.4.1 Pine Creek Watershed 
Both the groundwater samples and surface water samples within the Lower 
Allegheny Watershed showed increased levels of chloride. This increase is mostly due to 
a small group of samples contained in the Pine Creek Watershed. Pine Creek Watershed 
is a small, sub-watershed of the Lower Allegheny Watershed. The Pine Creek Watershed 
is of particular interest due to the elevated levels of chloride documented in Pine Creek 
itself. Unpublished studies by Dr. Porter and students have shown that the entire Pine 
Creek system from its mouth to the headwaters have elevated chloride levels throughout 
the year, making point sources (like salt barns or road runoff) unlikely. A small-scale 
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study was conducted to determine if the groundwater had chloride levels similar to those 
found in Pine Creek Watershed surface waters.   
For this study 26 groundwater and 17 surface water samples were collected and 
analyzed. The groundwater samples were taken first by the Stolz Lab, then surface water 
locations were selected based on the groundwater samples. The goal was to collect 
surface water samples located as close as possible to the groundwater samples already 
taken. These two sample types were then compared in an attempt to determine if the high 
chloride levels found in Pine Creek were originating from an underground source.  
 
Figure 84-Map of groundwater and surface water samples taken in Pine Creek Watershed (PASDA) 
 As can be seen in the two graphs below both surface water and groundwater 
samples for the Pine Creek Watershed showed elevated levels of chloride (Figure 85, 
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Figure 86). The mean chloride level for the surface water samples was 271 mg/L, where 
the groundwater was 193 mg/L. This increased level of chloride in the groundwater 
samples could indicate that these drinking water resources are connected to a brine that 
has migrated from its original formation. In turn this groundwater is potentially feeding 
the surface water, as is the case with many streams in Pennsylvania, and causing an 
increase in chloride levels in Pine Creek and its tributaries (Swistock, 2007).   
 
Figure 85-Box plot of anion concentrations for groundwater samples in the Pine Creek Watershed 
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Figure 86-Box plot of anion concentrations for surface water samples in the Pine Creek Watershed 
 There were only two groundwater samples with detectable levels of bromide 
(Figure 85). This is of note because elevated bromide levels are often found in 
wastewaters from extractive activities (Wilson, 2013). Therefore, bromide may be of use 
in determining the impact of any future extractive activities within the Pine Creek 
Watershed. 
5.3.5 Lower Monongahela Watershed 
 The surface water samples taken in the Lower Monongahela Watershed, 13 in 
total, had the largest range for pH out of all the watersheds. The surface water samples 
also had unusually high levels of aluminum. Seven (54%) out of the thirteen surface 
water samples had aluminum levels over the SMCL set by the EPA (Figure 41). 
Aluminum, though naturally occurring, is often associated with AMD when at elevated 
levels. This could indicate that the surface water in the Lower Monongahela is being 
impacted by AMD. TDS was also elevated for surface water in the Lower Monongahela 
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Watershed. Since TDS is simply a measurement based on conductivity, this could be 
measuring the increased levels of aluminum present.  
 Groundwater samples in the Lower Monongahela Watershed had significantly 
lower levels of aluminum than the surface water samples (Figure 40). This could indicate 
that the aluminum is coming from a source at the surface as opposed to deposits 
underground. The groundwater samples in this watershed were also the only ones 
identified as impacted. There were no surface water samples with similar enough 
chemical ratios to brine, AMD, flowback, or saline groundwater to be considered 
impacted. Using the chemical ratio graphs seven points were identified as potentially 
being impacted. According to the graphs it appears most sample would be considered 
impacted by conventional oil brines, however MS316 trends closer to the 10262012 
flowback water. No points were identified as potentially impacted according to Ba/Cl vs 
Br/SO4 and Ca/Sr vs Ca/Mg ratios. Using areas delineated by Wilson et al (2013), MS305 
and MS139 were identified as being within the AMD impacted area (Figure 61, Table 9). 
In part, few samples were identified as being potentially impacted simply because few (4) 
samples taken had detectable levels of bromide. There was not a high density of impacted 
samples in a single location for the Lower Monongahela Watershed (Figure 87). For this 
reason, a specific cause of impact cannot be identified for those points considered as 
impacted.  
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Figure 87-Map showing all points taken, impacted points, and unconventional wells in the Lower Monongahela 
Watershed (SPUD, PASDA) 
 Notably the Lower Monongahela Watershed has the highest number of 
unconventional wells drilled since 2004 of any watershed studied (Table 14). Most of 
these wells are located in the lower half of the watershed, an area with far fewer sample 
locations in this study (Figure 87). This means that though the average distance to an 
unconventional well is relatively high for the samples taken in this study, it is likely that 
many residential water wells in this watershed, are located near an unconventional well 
(Table 15).  
5.3.6 Shenango Watershed 
 Only three samples were taken in the Shenango Watershed, all of which were 
groundwater samples. In general, these samples are good quality. None of the samples 
 150 
showed ratios similar to any oil brines, or flowback water. No bromide was detected in 
any sample so the samples could not be graphed on either the Ba/Cl vs. Br/SO4 ratio 
graph or the SO4/Cl vs Br ratio graph. There were, however, distinctly elevated levels of 
manganese and iron. This is not unusual for Southwestern Pennsylvania, or for this study. 
Since there were only three samples, all of which showed elevated levels of manganese 
and iron, the averages for each appear extreme. The samples in the Shenango Watershed 
have a notably lower average distance to unconventional wells than those in other 
watersheds. This does not mean that the Shenango Watershed has more water wells close 
to unconventional wells. As can be seen in Figure 78, all of the samples taken during this 
study were located close to an unconventional well; however, the Shenango Watershed 
has been sparsely drilled in general.  
5.3.7 Upper Ohio Watershed 
 The Upper Ohio Watershed has the second most samples of the eight watersheds 
studied. The vast majority of these samples from the research done by Umstead (2016) in 
Cross Creek County Park. The samples taken in conjunction with this study were almost 
entirely surface water samples. Of the samples taken only 4 out of 60 groundwater 
samples had detectable levels of bromide, while 38 of the 66 surface water samples had 
bromide detected. Many of these samples graphed in the AMD region identified by 
Wilson et al. (2013) on the SO4/Cl vs Br ratio graph (Figure 62). These findings 
emphasize the conclusions draw by Umstead (2016), regarding the impact of AMD and 
extractive activities in the park.  
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 Using the samples identified as potentially impacted two areas of moderate to 
high density were located. These areas correspond to Cross Creek County Park, and 
groundwater samples located adjacent to the park. As those two areas are located in 
proximity to a high number of unconventional wells there is potential that these wells 
could be considered responsible for the contamination of these water wells (Figure 88). In 
fact, within the Upper Ohio Watershed 17 (50%) of the samples identified as impacted 
were within 2500 feet of an unconventional well drilled between 2004 and 2016 (Table 
16).  
 
Figure 88-Map showing all points taken, impacted points, and unconventional wells in the Upper Ohio 
Watershed, red circles indicate areas of high density for potentially impacted points (SPUD, PASDA) 
 The averages for aluminum, iron, and manganese were all above the SMCLs for 
the groundwater samples in the Upper Ohio Watershed. Aside from the Shenango 
Watershed, in which samples were only taken in a restricted area, the Upper Ohio 
Watershed has the highest average levels of aluminum, manganese and iron out of any 
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watershed studied. There was also the largest range in sulfate levels for groundwater in 
the Upper Ohio Watershed. As sulfate is often associated with acid mine drainage this 
could indicate impact from an abandoned mine (WHO, 2004). The Upper Ohio 
Watershed also has the second most samples that were identified as potentially impacted, 
and the second most unconventional wells of the eight watersheds studied. This 
information seems to indicate the Upper Ohio Watershed, similar to the Connoquenessing 
Watershed, has been impacted by anthropogenic activities.  
5.3.8 Upper Ohio-Wheeling Watershed 
 The Upper Ohio-Wheeling Watershed was the largest watershed sampled during 
this study, totaling 5145.09 km2. However, much of the watershed is located in Ohio and 
therefore little of the watershed was sampled during this study. Even with so little of the 
watershed being located within Pennsylvania, there have still been 435 unconventional 
wells drilled in the watershed since 2004 (Figure 89). Due to the small number of 
samples taken in the Upper-Ohio Wheeling Watershed, it is hard to make meaningful 
conclusions.  
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Figure 89-Map showing all points taken, impacted points, and unconventional wells in the Upper Ohio-Wheeling 
Watershed (SPUD, PASDA) 
 Both the groundwater and surface water in the Upper Ohio-Wheeling Watershed 
is of a relatively good quality. The two parameters that were outside of the range 
considered acceptable were manganese and iron. This is in keeping with most of the 
samples taken during this study, and much of the groundwater found in Southwestern 
Pennsylvania (Swistock, 2007).  
Bromide was not detected in any of the Upper Ohio-Wheeling Samples. 
Therefore, the samples could not be plotted on the Ba/Cl vs Br/SO4 or SO4/Cl vs Br ratio 
graphs. When plotted on the Ba/Ca vs Sr/Ca ratio graph two samples had similar ratios to 
the Venango County conventional oil brine (Figure 63). Both of these were also within 
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2500 feet of an unconventional well. This could indicate that these unconventional wells 
are responsible for impacted these drinking water resources (Table 16, Figure 89).  
5.3.9 Summary 
 Due to the complex nature of groundwater, rock fractures, and underground 
pathways it remains difficult to determine a specific source of contamination for drinking 
water resources. While many high-quality examples of both groundwater and drinking, 
water remain, this data makes it clear that there are individual cases in which drinking 
water resources are being impacted. Whether the source of this impact are fracturing 
fluids, AMD, naturally occurring brines, or other anthropogenic inputs remains unclear.  
 The watersheds that appeared to be the most impacted were the Connoquenessing 
Watershed and the Upper Ohio Watershed. These two watersheds had a high number of 
samples with elevated iron and manganese levels, as well as many samples identified as 
potentially impacted. Connoquenessing and Upper Ohio Watersheds also had some of the 
most unconventional wells drilled since 2004 (Table 14). However, these two watersheds 
were also the most heavily sampled in this study. This could indicate one of two things: 
either the data is skewed because of the high concentration of samples in those 
watersheds or other watersheds could be just as impacted, but more samples are needed 
to make that determination.  
 There is evidence to indicate that the groundwater in the Pine Creek Watershed is 
connected to a brine that has migrated from its strata of formation. This is potentially 
causing an increase in chloride levels in the groundwater in the Pine Creek Watershed. 
As groundwater makes up 2/3 of the flow for surface water in Pennsylvania (Swistock, 
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2007) the high chloride levels in groundwater may be increasing the chloride levels in the 
surface water. There is potential that the Pine Creek Watershed is located above a 
shallow, naturally occurring brine, or salt lens (Figure 85, Figure 86).  
 The first hypothesis of this study was aimed at determining if the increase in 
HVHF activities have impacted water resources in Southwestern Pennsylvania. Surface 
water and groundwater samples for this study were collected in locations both with and 
without HVHF activities in close proximity. Evidence from this study suggests that both 
the Upper Ohio and Connoquenessing Watersheds have instances where oil and gas 
activities have impacted, or reduced the quality of drinking water resources. Along with 
this, 29% of samples identified as potentially impacted were within 2500 ft. of an 
unconventional well drilled since 2004. This could indicate that HVHF activities have 
resulted in a degradation of drinking water quality in specific cases. 
5.4 Chemical Ratio Graphs 
5.4.1 Zones of Impact 
 Two graphs with delineated “zones of impact” were used in this study, the Ba/Cl 
vs. Br/SO4 graph with lines created by Brantley et al. (2014) and the SO4/Cl vs Br graph 
with circles created by Wilson et al. (2012). Though having these potential areas is 
helpful they cannot be considered as exact or definitive. Given the nature of underground 
pathways, and groundwater there is potentially for contamination for several sources for 
any single samples. For this reason, it is important to note that specific samples cannot be 
determined as definitely impacted by a specific source using these “zones of impact”. 
Along with this in the case of the Brantley et al. (2014) paper the proposed mixing spaces 
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were based on minimal samples, often less than ten, and the origin of those samples was 
mostly unspecified. This makes these proposed mixing spaces potentially unreliable.  
5.4.2 Sensitivity of Chemical Ratios 
 Due to the presence of inland seas in much of Pennsylvania between the 
Cambrian and Pennsylvania Periods, many naturally occurring brines were created 
throughout the state. These brines tend to be high in chloride, bromide, sodium, barium, 
strontium, and lithium (Warner et al., 2012). When connected through naturally occurring 
pathways to drinking water resources these brines can have an undesirable impact. The 
combination of these brines with fracturing fluids creates what are known as “Marcellus 
enhanced brines”. These brines contain even more elevated levels of the above elements, 
along with increased levels of iron, manganese, sodium, total dissolved solids (TDS), 
radon as well as others (Haluszczak, Rose, & Kump, 2013).  
 Forty-eight of the 224 samples identified as potentially impacted were identified 
as potentially impacted using more than one mass ratio. One of the major reasons for 
overlap is in two of the mass ratio graphs the same two elements were used to determine 
if a sample was potentially impacted. These elements were calcium and strontium. On the 
Chapman et al. (2013) mass ratio graph any samples with a ratio greater than 10-2 of 
Sr/Ca were deemed as potentially impacted and in the Ca/Sr vs. Ca/Mg mass ratio graphs 
any samples below 100 mg/L of Ca/Sr were identified as potentially impacted. As 100 is 
the inverse of 10-2 and Sr/Ca and Ca/Sr are the inverse of each, these ratios are showing 
the same thing. Therefore, there should be overlap in almost all of the samples identified 
as potentially impacted in using one mass ratio, versus the other. Any difference between 
 157 
them in identifying potentially impacted samples would be the present of the other 
elements used.  
 There were actually a greater number of samples identified as potentially 
impacted using only one ratio, as opposed to those identified as potentially impacted 
using more than one. The reason for this is that the ratios were measuring different 
elements and identifying different sources. The Wilson et al. (2013) proposed mixing 
zones were mostly identifying samples potentially impacted by either abandoned mine 
drainage and saline groundwater. The other graphs were identifying samples impacted 
mostly by either conventional oil brine, or produced waters. For this reason, samples, 
could be identified as potentially impacted in one mass ratio graph, and be identified as 
nonimpacted in another.  
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CHAPTER 6: FUTURE DIRECTIONS 
 As can be seen in this study the Stolz Research Team has done reasonably well at 
sampling in those areas that are of greatest concern, i.e. those with the highest amount of 
extractive activities. However, looking from a watershed scale there are areas in which 
gaps remain. Over 1700 unconventional gas wells have been drilled in the Lower 
Monongahela Watershed since 2004, however only 56 water samples have been taken in 
the watershed, compared to the over 200 taken in other watersheds (Connoquenessing, 
and Upper Ohio). Along with this most samples taken during this study were in areas 
with one or more unconventional wells and homeowners often contacted the sampling 
team due to concern over water impacts. For this reason, more samples need to be taken 
in areas where little drilling or other extractive activities are currently taking place. Since 
homeowners volunteer for water testing, it is difficult to control the areas in which 
samples are taken. It may become necessary to advertise, potentially in local newspapers, 
free well water testing. It would be recommended that any add or article placed puts little 
emphasis on proximity to unconventional wells, and invites all homeowners with well 
water to participate.   
 Given that manganese was detected above the SMCL in 424 (55%) of samples 
collected during this study and the potential negative impacts of elevated manganese 
levels on the neurodevelopment of children, it is recommended that the regulations 
regarding manganese be revisited by the EPA and PA DEP. Currently manganese is listed 
on the Secondary Drinking Water Standards, and is considered a cosmetic issue as it can 
change the taste and color of drinking water. However, the increased amount of research 
indicating its negative effects on children would indicate that manganese should be 
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moved to the Primary Drinking Water Standards, and should be enforced for both public 
and private drinking water supplies.  
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Appendix A: GIS Map Layer Sources 
Dataset Title Publisher Source Publication 
Date 
Boundary for Ohio River 
Basin FHP 
Fish Habitat Partnership USGS Unknown 
Geologic Map of 
Pennsylvania  
Pennsylvania DCNR  Pennsylvania DCNR 
Website  
2001, 1980 
Marcellus Shale 
Assessment Unit - 
National Assessment of 
Oil and Gas Project - 
Appalachian Basin 
Province (067) 
Assessment Units 
United States Geologic 
Survey 
PASDA 2002 
PennDOT - Pennsylvania 
County Boundaries 
Pennsylvania Department of 
Transportation, Bureau of 
Planning and Research, 
Cartographic Information 
Division 
PASDA 16-Jan 
PennDOT - Pennsylvania 
State Boundaries 
Pennsylvania Department of 
Transportation, Bureau of 
Planning and Research, 
Cartographic Information 
Division 
PASDA 16-Jan 
Watershed boundaries 
in Pennsylvania at the 
HUC 12 level of detail. 
FracTrackerAlliance ArcGIS Sep-12 
Unconventional Wells 
2004-2016 
DEP SPUD DEP SPUD 16-Jan 
WPC HUC12 (includes 
percentage land-use) 
Western Pennsylvania 
Conservancy 
PASDA 2004 
Pennsylvania Major 
River Basins 
The Pennsylvania State 
University 
PASDA 1998 
Pennsylvania - small 
watersheds 
Eastern Pennsylvania 
Coalition for Abandoned 
Mine Reclamation 
PASDA 2014 
HUC 8 GIS Layers ACC Scientists Pennsylvania 
National Heritage 
Program 
Unknown 
Historic Oil and Gas well 
locations from Bureau of 
Oil and Gas Planning and 
Program Management 
PADEP – WPA Mines, K 
Sheet, H Sheet 
Pennsylvania Department of 
Environmental Protection 
 
PASDA 2013 
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Dataset Title Publisher Source Publication 
Date 
Allegheny County - 
Street Centerlines 
Allegheny County PASDA 2016 
Allegheny County - 
Watersheds 
Allegheny County PASDA 2000 
Pennsylvania 
municipality boundaries 
Pennsylvania Department of 
Transportation 
PASDA 2017 
Allegheny County Land 
Use/Land Cover 2010 
Southwestern Pennsylvania 
Commision 
PASDA 2015 
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Appendix B: YSI-Multimeter Data and Homeowner Survey Form 
YSI DATA SHEET 
Homeowner Information Well Information 
Address:   GPS Latitude:   
City, State, Zip:   GPS Longitude:   
Mailing Address:   Elevation (ft):   
County:   
MS Number:   
Township:   
Sample Information 
Date:   Sample Source:   
Time:  Sample Location:  
Pre/Post Drill:   Sampled By:   
Test #1 Test #2 Average 
Temp (ºC)   Temp (ºC)   #DIV/0! 
DO (%)   DO (%)   #DIV/0! 
DO (mg/L)   DO (mg/L)   #DIV/0! 
pH   pH   #DIV/0! 
Pressure (mmHg)   Pressure (mmHg)   #DIV/0! 
Spf. Cond.(µS/cm)   Spf. Cond.(µS/cm)   #DIV/0! 
Cond. (µS)   Cond. (µS)   #DIV/0! 
      TDS #DIV/0! 
Survey Questions: 
1. Do you have well water and where is your well located? 
 
2. What type of well is it? (e.g. artesian, rotary, cable tool)? 
 
3. Do you know how deep the well is? Have you noticed any change in your well depth? 
 
4. Have you noticed any change in water quality, if so when? 
 
5. Have you noticed any change in the water flow or quantity? 
 
6. Have you had the water tested? Would you be willing to share those results? 
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Appendix C: Example Letter to Homeowner 
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Appendix D: Homeowner Consent Form 
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Appendix E: YSI-Multimeter Data 
Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 11.85 12.2 1.32 6.55 N/A 688.5 N/A 447.525 
MS006 Connoquenessing Groundwater 8/28/11 N/A N/A N/A 7.5 N/A 224 N/A 145.6 
MS007 Connoquenessing Groundwater 8/28/11 N/A N/A N/A 7.4 N/A 151 N/A 98.15 
MS009 Connoquenessing Groundwater 9/19/11 N/A N/A N/A 7.73 N/A 255 N/A 165.75 
MS010 Connoquenessing Groundwater 9/19/11 N/A N/A N/A 7.68 N/A 344 N/A 223.6 
MS014 Connoquenessing Groundwater 9/22/11 N/A N/A N/A 7.79 N/A 173 N/A 112.45 
MS015 Connoquenessing Groundwater 10/22/11 N/A N/A N/A 7.58 N/A 463 N/A 300.95 
MS016 Connoquenessing Groundwater 10/22/11 N/A N/A N/A 7.93 N/A 37 N/A 24.05 
MS017 Connoquenessing Groundwater 10/22/11 N/A N/A N/A 8.18 N/A 116 N/A 75.4 
MS018 Connoquenessing Groundwater 10/22/11 N/A N/A N/A 7.72 N/A 268 N/A 174.2 
MS019 Connoquenessing Groundwater 10/22/11 N/A N/A N/A 8.45 N/A 166 N/A 107.9 
MS020 Connoquenessing Groundwater 11/26/11 N/A N/A N/A 8.04 N/A 263 N/A 170.95 
MS022 Connoquenessing Groundwater 11/26/11 N/A N/A N/A 7.65 N/A 365 N/A 237.25 
MS023 Connoquenessing Groundwater 11/26/11 N/A N/A N/A 7.77 N/A 332 N/A 215.8 
MS024 Connoquenessing Groundwater 11/26/11 N/A N/A N/A 7.49 N/A 333 N/A 216.45 
MS026 Connoquenessing Groundwater 1/17/12 N/A N/A N/A 7.29 N/A 316 N/A 205.4 
MS027 Connoquenessing Groundwater 1/17/12 N/A N/A N/A 7.01 N/A 317 N/A 206.05 
MS032 Connoquenessing Groundwater 5/12/12 N/A N/A N/A 7.11 N/A 290 N/A 188.5 
MS033 Connoquenessing Groundwater 5/12/12 N/A N/A N/A 7.31 N/A 250 N/A 162.5 
MS034 Connoquenessing Groundwater 5/12/12 N/A N/A N/A 7.15 N/A 260 N/A 169 
MS050 Connoquenessing Groundwater 9/5/12 13.4 16.9 1.7 7.84 725.9 1008.5 786 655.525 
MS051 Connoquenessing Groundwater 9/5/12 11.95 21 2.25 7.25 725 306 230.15 198.9 
MS052 Connoquenessing Groundwater 9/5/12 18.5 67.1 12.11 7.05 724.5 481.6 421.4 313.04 
MS053 Connoquenessing Groundwater 9/5/12 22.7 40.95 3.5 8.56 724.9 778 744.5 505.7 
MS054 Connoquenessing Groundwater 9/5/12 15.2 51.55 4.93 7.51 724.2 257 208.8 167.05 
MS055 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A N/A N/A 
MS056 Connoquenessing Groundwater 9/5/12 12.2 42.6 4.49 7.99 725.8 214.1 162 139.165 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS057 Connoquenessing Groundwater 9/5/12 12.9 25.9 2.64 7.26 724.2 421.9 325 274.235 
MS058 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A N/A N/A 
MS064 Connoquenessing Groundwater 9/14/12 12.7 26.8 2.7 6.97 731.9 528.2 403.6 343.33 
MS065 Connoquenessing Groundwater 9/14/12 14 82.8 8.39 7.06 731.74 643 508 417.95 
MS066 Connoquenessing Groundwater 9/14/12 12.3 28.8 2.99 6.56 731.2 380.5 290.5 247.325 
MS067 Connoquenessing Groundwater 9/14/12 12.4 56.35 5.93 7.21 732 417.5 322.1 271.375 
MS068 Connoquenessing Groundwater 9/14/12 13.2 41.25 4.27 6.61 731.5 895.5 693.5 582.075 
MS071 Connoquenessing Groundwater 10/4/12 17.3 54.6 5.2 6.67 730.6 311.7 266.5 202.605 
MS072 Connoquenessing Groundwater 10/4/12 14 29.25 2.97 6.97 730.1 392.3 311.6 254.995 
MS073 Connoquenessing Groundwater 10/4/12 12.9 19.1 1.99 7.03 730.4 313.9 242.1 204.035 
MS074 Connoquenessing Groundwater 10/4/12 14.1 27.1 2.77 6.88 730.2 342.7 272 222.755 
MS075-
1 
Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A N/A N/A 
MS075-
2 
Connoquenessing Groundwater 9/16/12 N/A N/A N/A 7.1 N/A 529 N/A 343.85 
MS085 Connoquenessing Groundwater 11/7/12 11.3 17.6 1.91 7.5 726 276.8 204.4 179.92 
MS086 Connoquenessing Groundwater 11/7/12 13.05 27.7 2.89 7 724.75 902.5 696.5 586.625 
MS087 Connoquenessing Groundwater 11/7/12 10.65 56.8 6.28 7.3 725.2 307.1 222.8 199.615 
MS088 Connoquenessing Groundwater 11/7/12 14.75 16.55 1.68 7.14 724.9 387.25 311.7 251.7125 
MS089 Connoquenessing Groundwater 11/7/12 10.6 56.2 6.23 7.58 725.8 354.7 257.2 230.555 
MS090 Connoquenessing Groundwater 11/7/12 42.3 30.85 1.92 7.24 725.6 509.5 675 331.175 
MS091 Connoquenessing Groundwater 11/7/12 11.1 46.4 5.09 7.6 724.9 500.9 367.8 325.585 
MS092 Connoquenessing Groundwater 11/7/12 12.1 30.4 3.22 7.61 724.7 317.5 239.4 206.375 
MS098 Connoquenessing Groundwater 12/7/12 11.5 35.1 3.78 7.45 726.5 326.2 242.5 212.03 
MS099 Connoquenessing Groundwater 12/7/12 11.4 22.9 2.46 7.27 726.4 828 614 538.2 
MS100 Connoquenessing Groundwater 12/7/12 11.05 21.75 2.33 7.21 727 528.2 387.8 343.33 
MS101 Connoquenessing Groundwater 12/7/12 16.8 49.4 4.78 6.89 725.5 706 595 458.9 
MS102 Connoquenessing Groundwater 12/7/12 12.3 63.4 6.72 6.92 726.2 541.9 411 352.235 
MS103 Connoquenessing Groundwater 12/7/12 9.2 76.9 8.84 6.71 727.5 242.1 169.4 157.365 
MS104 Connoquenessing Groundwater 12/7/12 13.1 31.1 3.26 6.92 726.2 244.4 189.1 158.86 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS105 Connoquenessing Groundwater 12/7/12 12.6 77.6 8.26 6.86 725.7 204.6 156.2 132.99 
MS106 Connoquenessing Groundwater 12/7/12 12.1 76.7 8.23 6.83 725.7 314.6 237.1 204.49 
MS107 Connoquenessing Groundwater 12/7/12 10.2 65.9 7.2 6.42 723.2 214.4 154 139.36 
MS113 Connoquenessing Groundwater 1/15/13 7.3 60.5 7.27 7.92 738.7 256.9 170.1 166.985 
MS114 Connoquenessing Groundwater 1/15/13 10.8 33.7 3.71 7.65 734.7 327.4 238.3 212.81 
MS115 Connoquenessing Groundwater 1/15/13 10.6 55.7 6.2 7.9 735.3 928 672 603.2 
MS116 Connoquenessing Groundwater 1/15/13 11.9 34.8 3.72 7.09 733.9 793 595 515.45 
MS117 Connoquenessing Groundwater 1/15/13 10.85 9 0.99 7.23 733.9 807 588 524.55 
MS118 Connoquenessing Groundwater 1/15/13 10.7 39.6 4.32 7.4 734.1 301.1 218.7 195.715 
MS119 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A N/A N/A 
MS120 Connoquenessing Groundwater 1/15/13 7.4 54.8 6.56 7.18 732.9 492.2 326.9 319.93 
MS121 Connoquenessing Groundwater 1/15/13 12.6 31.5 3.32 7.16 732.6 300.5 229.3 195.325 
MS124 Connoquenessing Groundwater 1/16/13 11.5 34.5 3.73 7.14 725 1290.5 959.5 838.825 
MS125 Connoquenessing Groundwater 1/16/13 11.8 16.8 1.7 7.17 724.5 491 367.6 319.15 
MS126 Connoquenessing Groundwater 1/16/13 12 18.15 1.95 6.76 724.7 425.4 319.8 276.51 
MS127 Connoquenessing Groundwater 1/16/13 10.7 37.8 4.16 6.61 725.1 536 389.2 348.4 
MS128 Connoquenessing Groundwater 1/16/13 6.8 8.6 1.04 6.82 724.5 280.6 183.2 182.39 
MS143 Connoquenessing Groundwater 1/30/13 10.9 33.8 3.72 7.15 712.9 343.8 251.1 223.47 
MS145 Connoquenessing Groundwater 1/30/13 13.4 54.4 5.68 6.89 712.2 482.7 375.8 313.755 
MS157 Connoquenessing Groundwater 2/25/13 11.3 34.7 3.8 7.43 731.2 325.4 240.1 211.51 
MS159  Connoquenessing Groundwater 2/25/13 15.6 34 3.38 7.1 730.5 443.7 363.9 288.405 
MS160 Connoquenessing Groundwater 2/25/13 9.9 33.9 3.79 7.87 730.9 665 474.3 432.25 
MS161 Connoquenessing Groundwater 2/25/13 11.9 34.1 3.66 7.18 730 801 601 520.65 
MS164 Connoquenessing Groundwater 3/5/13 12 10.6 1.14 6.58 723.8 263.3 198 171.145 
MS165-
1 
Connoquenessing Groundwater 3/20/13 11.3 19.2 2.09 7.57 722.1 318.5 235.4 207.025 
MS165-
2 
Connoquenessing Groundwater 3/20/13 N/A N/A N/A 7.66 N/A 305.6 N/A 198.64 
MS171 Connoquenessing Groundwater 4/17/13 1.75 30.2 3.19 7.14 N/A 377 N/A 245.05 
MS173 Connoquenessing Groundwater 4/17/13 9.15 101.5 11.62 6.11 N/A 98.5 N/A 64.025 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS174 Connoquenessing Groundwater 4/17/13 13.33 19.6 2.03 6.53 N/A 441.5 N/A 286.975 
MS175 Connoquenessing Groundwater 4/17/13 12.96 11.9 1.25 6.98 N/A 312 N/A 202.8 
MS182 Connoquenessing Groundwater 5/6/13 12.1 17.1 1.83 8.44 729.7 972 733 631.8 
MS183 Connoquenessing Groundwater 5/6/13 11.1 20.4 2.24 7.38 729.8 1429.5 1052 929.175 
MS184 Connoquenessing Groundwater 5/6/13 13.3 55.4 5.75 8.48 729.4 787 613 511.55 
MS186 Connoquenessing Groundwater 5/6/13 17.1 20.1 1.85 7.38 728.2 1005 856 653.25 
MS187 Connoquenessing Groundwater 5/6/13 12.7 55 5.79 7.15 728.3 487.2 373.6 316.68 
MS188 Connoquenessing Groundwater 7/12/13 19.65 18.15 1.61 7.16 730.9 273.7 246.85 177.905 
MS190 Connoquenessing Groundwater 7/12/13 20.25 29.65 2.67 7.59 730.4 341.8 311.9 222.17 
MS192 Connoquenessing Groundwater 7/12/13 14.7 35.65 3.54 7.46 730.6 623.25 502.3 405.1125 
MS193 Connoquenessing Groundwater 7/12/13 17.2 26.45 2.52 7.53 730.2 658.5 562.5 428.025 
MS198 Connoquenessing Groundwater 8/6/13 14.8 23.2 2.34 7 727.7 212.8 253.7 138.32 
MS199 Connoquenessing Groundwater 8/6/13 14.6 47.2 4.72 6.78 728.3 271.9 218.6 176.735 
MS200 Connoquenessing Groundwater 8/6/13 17.4 13.4 1.28 6.5 728.2 489.9 419.2 318.435 
MS201 Connoquenessing Groundwater 8/6/13 17.1 17.5 1.68 6.83 727.5 684 582 444.6 
MS202 Connoquenessing Groundwater 8/6/13 14.4 41.5 4.19 8.19 728.8 941 753 611.65 
MS204 Connoquenessing Groundwater 8/6/13 17.3 17.9 1.7 6.82 727.6 324.8 277.4 211.12 
MS206 Connoquenessing Groundwater 8/6/13 15.5 39.4 3.93 8.8 727.9 721 590 468.65 
MS207 Connoquenessing Groundwater 8/6/13 19.7 19.9 1.82 6.6 729.4 145.6 131 94.64 
MS210 Connoquenessing Groundwater 8/16/13 14 16.35 1.67 7.46 734.9 313.1 248.55 203.515 
MS211 Connoquenessing Groundwater 8/16/13 13.5 10.78 4.44 6.99 733.55 347.2 272.85 225.68 
MS215 Connoquenessing Groundwater 8/16/13 12.95 74.75 15.68 7.14 734.75 536.65 413.4 348.8225 
MS217 Connoquenessing 
Surface 
Water 
8/31/13 21.7 68.3 5.99 7.45 732.5 396.5 371.25 257.725 
MS218 Connoquenessing Groundwater 9/6/13 16.75 9.4 0.91 6.86 736.8 592.9 500.35 385.385 
MS219 Connoquenessing Groundwater 9/6/13 14.45 56.25 5.72 6.75 736.3 473.65 378.95 307.8725 
MS220 Connoquenessing Groundwater 9/6/13 18.25 34.1 3.18 7.09 736.6 528.25 460.15 343.3625 
MS221 Connoquenessing Groundwater 9/13/13 12 56.4 6.05 7.04 725.85 491.7 369.9 319.605 
MS223 Connoquenessing Groundwater 9/13/13 13.6 71.35 7.39 7.57 727.3 405 322.45 263.25 
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MS224 Connoquenessing Groundwater 9/13/13 13.7 11.55 1.19 7.02 725.8 284.8 219.8 185.12 
MS225 Connoquenessing Groundwater 9/13/13 15.5 27.05 2.72 6.91 725.95 242.75 198.45 157.7875 
MS229 Connoquenessing Groundwater 10/3/13 14.35 7.45 0.76 7.79 730.95 1118 892.5 726.7 
MS230 Connoquenessing Groundwater 10/24/13 16.05 55.15 5.42 7.13 727.3 907 752 589.55 
MS231 Connoquenessing Groundwater 10/24/13 12.6 26 2.74 7.23 726.2 867 662 563.55 
MS232 Connoquenessing Groundwater 10/24/13 13.15 40.1 4.2 6.38 726.45 145.25 112.45 94.4125 
MS233 Connoquenessing Groundwater 10/24/13 13.4 29.9 3.12 6.98 727 297.9 231.9 193.635 
MS234 Connoquenessing Groundwater 10/24/13 14 16 1.63 7.41 726.2 333.1 262.9 216.515 
MS235 Connoquenessing Groundwater 10/24/13 12.4 19.6 2.09 7.11 726.4 350.8 266.5 228.02 
MS253 Connoquenessing Groundwater 1/9/14 12.2 26.5 2.83 6.98 750 1285 970 835.25 
MS254 Connoquenessing Groundwater 1/9/14 11.2 49.7 5.32 6.75 747.7 1984 1461 1289.6 
MS255 Connoquenessing Groundwater 1/16/14 10.3 21.9 2.41 6.89 724.3 319.7 229.4 207.805 
MS256 Connoquenessing Groundwater 1/16/14 26.1 19.9 1.6 6.82 723 833 845 541.45 
MS257 Connoquenessing Groundwater 1/16/14 10.1 40.1 4.47 6.12 723 86.8 62.6 56.42 
MS269 Connoquenessing Groundwater 2/19/14 18.6 22.7 2.11 6.85 718 590 518 383.5 
MS270 Connoquenessing Groundwater 2/19/14 11.9 44.1 4.47 6.43 718.9 494.6 371.7 321.49 
MS271 Connoquenessing Groundwater 2/19/14 9.2 42.7 4.88 5.81 718.6 149.7 104.8 97.305 
MS272 Connoquenessing Groundwater 2/19/14 5.6 41.3 5.13 6.15 718.7 222.1 140.4 144.365 
MS273 Connoquenessing Groundwater 3/11/14 12.2 55.7 5.975 6.63 720.15 387.85 293.6 252.1025 
MS274 Connoquenessing Groundwater 3/13/14 9.55 55.2 6.275 6.54 728.3 212.8 150.35 138.32 
MS275 Connoquenessing Groundwater 3/13/14 9.45 44.4 5.045 6.68 728 342.25 241.35 222.4625 
MS276 Connoquenessing Groundwater 3/13/14 10.9 13.3 1.45 7 729.95 455.7 333.3 296.205 
MS277 Connoquenessing Groundwater 3/13/14 5.8 68.7 8.58 7.09 729.6 504.65 311.45 328.0225 
MS297 Connoquenessing Groundwater 3/21/14 11.65 39.25 4.24 6.68 731.1 349.05 260.4 226.8825 
MS298 Connoquenessing Groundwater 4/9/14 13.85 37.45 3.57 7.38 724.95 432.95 341.2 281.4175 
MS299 Connoquenessing Groundwater 4/9/14 8.9 10.4 1.19 8.77 724.8 794 552 516.1 
MS300 Connoquenessing Groundwater 4/9/14 8.6 67.1 7.8 7.25 724.4 460.3 317.2 299.195 
MS301 Connoquenessing Groundwater 4/9/14 11.9 39.9 4.28 7.1 724.6 345.6 259 224.64 
MS302 Connoquenessing Groundwater 4/9/14 11.2 32.3 3.51 6.78 724.2 1124 829 730.6 
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MS303 Connoquenessing Groundwater 4/9/14 10.4 46.7 5.21 6.24 724.5 153.6 111 99.84 
MS304 Connoquenessing Groundwater 4/9/14 11.95 86.8 9.325 6.29 725.65 110.5 83.15 71.825 
MS318 Connoquenessing Groundwater 5/20/14 5.2 90.4 11.33 6.79 736.7 420.1 261.9 273.065 
MS319 Connoquenessing Groundwater 5/20/14 6.7 73.9 9.06 6.89 736.7 429.7 278.6 279.305 
MS320 Connoquenessing Groundwater 5/20/14 7.4 80.9 8.69 6.85 736.8 827 556 537.55 
MS321 Connoquenessing Groundwater 5/20/14 8.3 79.7 9.3 6.9 736.8 532.8 363.7 346.32 
MS322 Connoquenessing Groundwater 5/20/14 9.1 70 8.04 6.03 736.8 155.3 108.5 100.945 
MS323 Connoquenessing Groundwater 5/20/14 10.3 83.8 9.36 6.42 736.8 218.2 157.4 141.83 
MS324 Connoquenessing Groundwater 5/20/14 11.5 64.2 6.95 6.91 736.8 408.8 304.4 265.72 
MS333 Connoquenessing Groundwater 7/17/14 12.1 42.3 4.5 7.1 729.3 408 308.2 265.2 
MS334 Connoquenessing Groundwater 7/17/14 17.1 36.9 3.5 6.78 728.6 583.6 496.4 379.34 
MS335 Connoquenessing Groundwater 7/17/14 16.2 22.85 2.19 7.17 728.95 428.2 357.4 278.33 
MS336 Connoquenessing Groundwater 7/17/14 14.55 45.2 4.52 6.86 729.5 376.45 302.15 244.6925 
MS337 Connoquenessing Groundwater 7/17/14 14.6 23 2.37 6.46 729.5 331.5 226 215.475 
MS338 Connoquenessing Groundwater 7/17/14 13.5 26 2.68 7.13 729.2 445.8 348.3 289.77 
MS345 Connoquenessing Groundwater 7/23/14 15.4 11.8 1.16 8.76 725.8 753 619 489.45 
MS346 Connoquenessing Groundwater 7/23/14 20 20.8 1.89 6.72 725.3 362.3 329.1 235.495 
MS347 Connoquenessing Groundwater 7/30/14 14.1 46.2 4.73 6.9 729.5 317.4 247.05 206.31 
MS348 Connoquenessing Groundwater 7/30/14 15.4 62 6.16 7.3 731.7 1568 1284 1019.2 
MS349 Connoquenessing Groundwater 7/30/14 17.8 8.95 0.85 7.84 731.75 1267.5 1094 823.875 
MS350 Connoquenessing Groundwater 7/30/14 17.65 49.55 4.7 7.57 730.4 868 746 564.2 
MS351 Connoquenessing Groundwater 8/12/14 13 9.1 0.93 7 722.15 276.85 213.7 179.9525 
MS352 Connoquenessing Groundwater 8/12/14 13.4 25.6 2.6 6.87 723.2 299.5 234.2 194.675 
MS353 Connoquenessing Groundwater 8/12/14 15.2 11 1.08 6.98 722.1 217.5 180.7 141.375 
MS354 Connoquenessing Groundwater 8/12/14 15.3 59.2 7.96 7.87 722.8 409.9 335.1 266.435 
MS355 Connoquenessing Groundwater 8/12/14 12.35 34.85 3.7 6.87 722.7 194.75 148.75 126.5875 
MS356 Connoquenessing Groundwater 8/12/14 18.25 15.95 1.48 6.8 722.25 187 164.1 121.55 
MS357 Connoquenessing Groundwater 8/12/14 14.7 11.8 1.17 6.9 721.2 436.8 356.8 283.92 
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MS358 Connoquenessing 
Surface 
Water 
8/12/14 13.9 63.6 6.51 6.51 727.2 246.8 196.9 160.42 
MS359 Connoquenessing Groundwater 8/12/14 24.2 102.2 8.6 9.36 727.2 188.6 185.7 122.59 
MS360 Connoquenessing Groundwater 8/26/14 17.9 10.75 1.02 7.05 734.95 612 529.5 397.8 
MS361 Connoquenessing Groundwater 8/26/14 15.1 10.9 1.09 6.89 734.5 894 724 581.1 
MS375 Connoquenessing Groundwater 8/29/14 17.3 9.5 0.91 7.08 734.2 631.5 540 410.475 
MS376 Connoquenessing Groundwater 8/29/14 17 15.5 1.52 7.41 734.9 527.25 447.55 342.7125 
MS377 Connoquenessing Groundwater 8/29/14 13.05 29.5 3.05 7.24 735.55 360.35 281.2 234.2275 
MS378 Connoquenessing Groundwater 8/29/14 14.15 8.8 0.9 6.66 734.5 837 663 544.05 
MS379 Connoquenessing Groundwater 8/29/14 17.55 37.8 3.63 6.72 733.2 525.15 450.25 341.3475 
MS380 Connoquenessing Groundwater 8/29/14 13.4 9.3 0.96 6.61 733.4 684 533 444.6 
MS381 Connoquenessing Groundwater 8/29/14 15.75 23.05 2.29 6.94 733 784 646 509.6 
MS382 Connoquenessing Groundwater 8/29/14 13.3 46.3 4.775 7.065 734.15 517.85 412.35 336.6025 
MS383 Connoquenessing Groundwater 8/29/14 16.65 8.75 0.835 7.105 733.85 837.5 707.5 544.375 
MS384 Connoquenessing Groundwater 8/29/14 14.15 29.85 3.025 7.19 735 637.6 506.65 414.44 
MS385 Connoquenessing Groundwater 8/29/14 15.25 54.45 5.405 6.805 733.25 316.95 259 206.0175 
MS386 Connoquenessing Groundwater 8/29/14 15.7 5.05 0.495 6.67 732.4 718 592 466.7 
MS387 Connoquenessing Groundwater 8/29/14 15.8 5.655 31.2 6.46 734.7 487.1 405.75 316.615 
MS388 Connoquenessing Groundwater 9/8/14 17.1 27.1 2.61 6.65 734.15 485.15 390.15 315.3475 
MS389 Connoquenessing Groundwater 9/8/14 13.7 61.2 6.32 7.17 731.5 250.2 196.8 162.63 
MS390 Connoquenessing Groundwater 9/8/14 14.05 26.4 2.71 5.88 732 606.5 482.3 394.225 
MS391 Connoquenessing Groundwater 9/16/14 12.8 18.6 1.96 5.72 732.55 384.15 297.7 249.6975 
MS392 Connoquenessing Groundwater 9/16/14 14.3 56.4 5.76 5.45 733.8 296.15 235.6 192.4975 
MS393 Connoquenessing Groundwater 9/16/14 17.25 43.25 4.14 6.41 730.8 330.7 155.8 214.955 
MS394 Connoquenessing Groundwater 9/24/14 12.85 67.7 7.12 5.44 740.9 984 756.5 639.6 
MS395 Connoquenessing Groundwater 9/24/14 13.7 18.95 1.94 6.22 742.7 534.05 415.45 347.1325 
MS396 Connoquenessing Groundwater 9/24/14 14.6 53.2 5.4 6.07 742.35 300.65 242.7 195.4225 
MS397 Connoquenessing Groundwater 9/24/14 13.9 6.75 0.67 7.41 744.25 610 481.5 396.5 
MS398 Connoquenessing Groundwater 9/24/14 13.25 5.45 0.57 6.88 741.05 554.75 430.85 360.5875 
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MS400 Connoquenessing Groundwater 9/24/14 14.35 6 0.61 6.8 741.2 569.15 474.85 369.9475 
MS401 Connoquenessing Groundwater 9/25/14 17.4 34.6 3.3 6.21 735.1 792 678 514.8 
MS402 Connoquenessing Groundwater 9/25/14 13.3 27.3 2.83 5.06 735.5 151.9 118.5 98.735 
MS403 Connoquenessing Groundwater 9/25/14 14.1 68.5 7.02 6.27 736 212 168.1 137.8 
MS404 Connoquenessing Groundwater 10/14/14 15.05 12.65 1.26 6.975 728.8 740 599.5 481 
MS405 Connoquenessing Groundwater 10/14/14 14.55 31.35 3.17 6.515 728.65 563.15 451.45 366.0475 
MS406 Connoquenessing Groundwater 10/15/14 13.3 13.8 1.44 6.94 724 376 293.4 244.4 
MS407 Connoquenessing Groundwater 10/15/14 12 25.2 2.67 6.73 723 397.4 300.4 258.31 
MS408 Connoquenessing Groundwater 10/15/14 14.9 32 3.21 6.53 722.9 314.7 255.4 204.555 
MS409 Connoquenessing Groundwater 10/15/14 14.5 9.3 0.93 6.66 730.7 458.6 367.5 298.09 
MS410 Connoquenessing Groundwater 10/29/14 11.6 16.3 1.74 7.47 726.8 334.3 249.2 217.295 
MS412 Connoquenessing Groundwater 10/29/14 11.6 14 1.5 7.16 726.6 402.5 299.7 261.625 
MS413 Connoquenessing Groundwater 10/29/14 12.7 35.4 3.74 7.01 726 1030 794 669.5 
MS414 Connoquenessing Groundwater 10/29/14 11.8 27.9 3.01 7.94 727.3 922 689 599.3 
MS415 Connoquenessing Groundwater 10/29/14 14.4 15.1 1.64 6.9 726.6 527.4 420 342.81 
MS416 Connoquenessing Groundwater 10/29/14 12.1 45.5 4.67 8.72 726.9 743 561 482.95 
MS417 Connoquenessing Groundwater 10/29/14 12.6 27.25 2.87 7.58 726.7 508.5 388.1 330.525 
MS418 Connoquenessing Groundwater 10/29/14 12.85 14.55 1.53 7.29 726.7 705.5 542.5 458.575 
MS419 Connoquenessing Groundwater 10/29/14 13.2 42 4.34 7.33 725.7 329.8 256.1 214.37 
MS420 Connoquenessing Groundwater 11/9/14 11.5 N/A N/A 6.66 724 316 234 205.4 
MS421 Connoquenessing Groundwater 11/12/14 12.3 5.65 0.605 6.32 737.9 512.05 389.15 332.8325 
MS422 Connoquenessing Groundwater 11/12/14 11.8 28.9 3.17 6.22 738.3 408 303.1 265.2 
MS423 Connoquenessing Groundwater 11/20/14 13.8 46.4 4.795 8.21 729.65 676 531.5 439.4 
MS424 Connoquenessing Groundwater 12/16/14 25.6 31.6 2.57 6.86 720.4 1025 1033 666.25 
MS428 Connoquenessing Groundwater 12/16/14 11.8 61.5 6.65 6.71 722 159.8 127.3 103.87 
MS429 Connoquenessing Groundwater 12/16/14 21.1 22.7 2.02 6.19 719.6 1411 1302 917.15 
MS430 Connoquenessing Groundwater 12/16/14 8.1 35.15 4.105 6.77 720.3 314.75 213.2 204.5875 
MS431 Connoquenessing 
Surface 
Water 
12/16/14 9.4 24 2.71 8.7 723.3 808 569 525.2 
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MS434 Connoquenessing Groundwater 12/18/14 2.6 98.2 13.21 7.35 736.1 276.6 N/A 179.79 
MS436 Connoquenessing Groundwater 1/15/15 8.5 4.9 0.565 6.57 732.2 405.4 0.276 263.51 
MS437 Connoquenessing Groundwater 1/15/15 11.45 7.55 0.82 6.865 735.2 364.2 0.27 236.73 
MS447 Connoquenessing Groundwater 2/6/15 11.4 8.1 0.87 9.005 734.5 712.5 528 463.125 
MS448 Connoquenessing Groundwater 2/6/15 10.7 64.45 7.08 7.195 739.3 451.85 327.35 293.7025 
MS449 Connoquenessing Groundwater 2/6/15 8.1 39.6 4.645 8.295 739.95 483.3 327.75 314.145 
MS450 Connoquenessing Groundwater 2/26/15 12.35 9.5 0.985 7.315 728.75 607.45 460.7 394.8425 
MS451 Connoquenessing Groundwater 4/14/15 13.85 34.95 3.59 6.48 734.15 635.55 501.7 413.1075 
MS453 Connoquenessing Groundwater 4/30/15 12.95 27.62 2.86 6.89 722.5 317.2 244.45 206.18 
MS539 Connoquenessing Groundwater 8/18/15 21.35 74.9 6.67 6.61 735.95 173.75 161.8 112.9375 
MS540 Connoquenessing Groundwater 8/18/15 16.9 14.4 1.37 6.48 734.75 390.95 335.6 254.1175 
MS541 Connoquenessing Groundwater 8/18/15 15.8 5.45 0.54 6.74 729.9 457.9 374.9 297.635 
MS580 Connoquenessing Groundwater 9/15/15 16.75 21.05 2.07 6.3 740.45 819 691.5 532.35 
MS602 Connoquenessing Groundwater 10/8/15 16.9 16.2 1.56 7.39 736.85 1178.5 996 766.025 
MS604 Connoquenessing Groundwater 10/8/15 15.15 34.15 3.39 7.24 737.1 1178 957.5 765.7 
MS605 Connoquenessing Groundwater 10/16/15 16.8 39.1 3.85 6.51 733.8 707 597.5 459.55 
MS606 Connoquenessing Groundwater 10/16/15 16.55 22.2 2.16 6.83 733.4 485.6 407.55 315.64 
MS607 Connoquenessing Groundwater 10/16/15 15 36.2 3.62 7.95 733.5 772 624.5 501.8 
MS608 Connoquenessing Groundwater 10/16/15 16.7 4.9 0.46 7.81 734.1 2020 1705 1313 
MS609 Connoquenessing Groundwater 10/16/15 17.55 20.4 1.93 6.89 734.6 1060.5 911.5 689.325 
MS610 Connoquenessing Groundwater 10/16/15 12.95 13.85 1.46 6.47 732.6 554.05 426.75 360.1325 
MS625 Connoquenessing Groundwater 10/23/15 12.65 78.2 8.28 7.36 736.85 427.9 326.9 278.135 
MS626 Connoquenessing Groundwater 10/23/15 12.45 17.85 1.91 6.66 737.85 489.8 372.1 318.37 
MS627 Connoquenessing Groundwater 10/23/15 16.05 6.95 0.69 7.45 736.5 375.35 311.25 243.9775 
MS628 Connoquenessing Groundwater 10/23/15 14.55 4.4 0.45 6.56 733.95 265.15 212.25 172.3475 
MS629 Connoquenessing Groundwater 10/23/15 12.55 8.5 0.9 7.09 739.45 473.6 361.3 307.84 
MS630 Connoquenessing Groundwater 10/23/15 15.5 8.15 0.79 7.59 738.35 1204 985.5 782.6 
MS631 Connoquenessing Groundwater 10/30/15 14.1 12.85 1.3 6.65 731.9 481.2 382.25 312.78 
MS632 Connoquenessing Groundwater 10/30/15 14.2 39.45 4.04 6.63 732.2 403.05 320.25 261.9825 
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MS633 Connoquenessing Groundwater 10/30/15 12.3 11.75 1.27 6.38 732.4 547.9 414.9 356.135 
MS634 Connoquenessing Groundwater 10/30/15 13.05 48.6 5.11 6.61 732.35 306.1 429.35 198.965 
MS651 Connoquenessing 
Surface 
Water 
11/23/15 10.6 89 9.87 7.57 731.2 71.9 51.9 46.735 
MS652 Connoquenessing Groundwater 11/23/15 5.9 78.6 9.76 6.83 730.9 215.1 136.6 139.815 
MS653 Connoquenessing 
Surface 
Water 
11/23/15 8.9 76.5 8.87 7.3 730.8 66.9 46.2 43.485 
MS654 Connoquenessing Groundwater 11/23/15 6.2 83.2 10.23 6.97 730.7 64.2 41.1 41.73 
MS673 Connoquenessing Groundwater 1/11/16 12.55 10.95 1.16 6.61 731.95 347.3 265.1 225.745 
MS674 Connoquenessing Groundwater 1/11/16 14.9 40.4 4.05 6.39 738.5 54.9 44.5 35.685 
MS758 Connoquenessing 
Surface 
Water 
4/5/16 11.6 21.95 2.38 7.2 741.7 284.45 211.25 184.8925 
MS759 Connoquenessing Groundwater 4/5/16 10.2 95.2 10.6 7.33 742.8 154.9 111.4 100.685 
MS760 Connoquenessing Groundwater 4/5/16 11.8 51.25 5.57 7.28 742.3 487.85 363.1 317.1025 
MS761 Connoquenessing Groundwater 4/5/16 12.65 6.25 0.66 7.44 742 436.85 333.7 283.9525 
MS762 Connoquenessing Groundwater 4/5/16 9.45 74.95 8.56 7.17 735.05 85.55 60.15 55.6075 
MS763 Connoquenessing Groundwater 4/5/16 10 92.4 10.35 6.81 740.1 143.1 102.2 93.015 
MS764 Connoquenessing Groundwater 4/5/16 11.05 7.95 0.87 6.87 736.5 190.35 139.3 123.7275 
MS765 Connoquenessing Groundwater 4/5/16 10.85 6.05 0.067 6.87 735.7 222.15 172.2 144.3975 
MS782 Connoquenessing Groundwater 5/12/16 13.35 17.05 1.76 7.08 732.55 511.95 398.75 332.7675 
MS818 Connoquenessing Groundwater 8/15/16 18.05 68.55 6.38 5.7 732.3 160.8 139.9 104.52 
MS860 Connoquenessing  10/11/16 15.9 48.75 4.8 6.41 739.95 486.05 401.65 315.9325 
MS094 Kiskiminetas Groundwater 11/25/12 N/A N/A N/A 6.33 N/A 131.9 N/A 85.735 
MS152 Kiskiminetas Groundwater 2/3/13 N/A N/A N/A 7.54 N/A 443.2 N/A 288.08 
MS153 Kiskiminetas Groundwater 2/6/13 N/A N/A N/A 6.2 N/A 155.1 N/A 100.815 
MS341 Kiskiminetas Groundwater 7/23/14 17.9 64.9 6.11 7.76 731.6 447.8 388.65 291.07 
MS343 Kiskiminetas Groundwater 7/23/14 18.75 59 5.46 5.99 732.65 170.6 150.45 110.89 
MS435 Kiskiminetas Groundwater 1/14/15 11.2 65.7 7.2 5.72 736.4 105.1 0.078 68.315 
MS444 Kiskiminetas Groundwater 1/29/15 13.75 76.05 7.9 6.06 728.65 171.25 134.8 111.3125 
MS445 Kiskiminetas Groundwater 2/4/15 11.65 74.5 8.035 5.53 728.35 427.8 319.45 278.07 
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MS446 Kiskiminetas Groundwater 2/4/15 12.65 77.15 8.12 6.625 728.85 843.5 645.5 548.275 
MS130 Lower Allegheny Groundwater 1/22/13 12.5 61.6 6.53 7 737.3 352.2 267.7 228.93 
MS131 Lower Allegheny Groundwater 1/22/13 9.4 107.8 12.3 7 736.5 388.9 273.3 252.785 
MS132 Lower Allegheny Groundwater 1/22/13 9.6 89.9 10.11 6.95 736.6 390.2 275.1 253.63 
MS133 Lower Allegheny Groundwater 1/22/13 10.93 36 3.97 6.74 736.9 774.5 566 503.425 
MS134 Lower Allegheny Groundwater 1/22/13 9.9 74.4 8.38 6.74 736.8 317 274.5 206.05 
MS135 Lower Allegheny Groundwater 1/22/13 11.5 68.3 7.4 6.51 736.4 1217.5 904 791.375 
MS136 Lower Allegheny 
Surface 
Water 
1/22/13 N/A N/A N/A N/A N/A N/A N/A N/A 
MS137 Lower Allegheny Groundwater 1/22/13 12.1 97.7 10.55 6.97 732.9 449.4 338.1 292.11 
MS141 Lower Allegheny Groundwater 1/22/13 12.6 46.4 4.89 8.06 731.1 710.5 542.5 461.825 
MS169 Lower Allegheny Groundwater 4/12/13 14 5.75 0.59 8.74 728.7 820 649 533 
MS194 Lower Allegheny Groundwater 7/12/13 15.05 17.6 1.77 7.59 730.75 365.95 297.8 237.8675 
MS195 Lower Allegheny Groundwater 7/12/13 14.95 43 4.32 7.61 730.8 386.7 313.2 251.355 
MS209 Lower Allegheny Groundwater 8/16/13 16.5 41.2 4.02 7.15 731.5 336.3 282 218.595 
MS212 Lower Allegheny Groundwater 8/16/13 13.6 16.55 1.73 6.61 732.9 869.5 679.5 565.175 
MS213 Lower Allegheny Groundwater 8/16/13 14.4 7.1 0.66 6.95 730.7 369.2 248.1 239.98 
MS214 Lower Allegheny Groundwater 8/16/13 15 15.9 1.59 7.11 730.8 630 510 409.5 
MS222 Lower Allegheny Groundwater 9/13/13 18.8 8.65 0.8 7.25 731.65 401.4 354.05 260.91 
MS226 Lower Allegheny Groundwater 9/26/13 13.85 14.3 1.46 7.36 731.05 423.6 333.85 275.34 
MS227 Lower Allegheny Groundwater 9/26/13 16 11.1 1.09 7.37 729.55 349.55 289.4 227.2075 
MS228 Lower Allegheny Groundwater 9/26/13 16.2 61.6 6.02 5.74 729.5 478.3 400 310.895 
MS399 Lower Allegheny Groundwater 9/24/14 13.55 56.75 5.9 7.17 740.9 757.5 593 492.375 
MS441 Lower Allegheny Groundwater 1/22/15 12.05 54.25 5.795 6.365 736.8 630.95 476.05 410.1175 
MS442 Lower Allegheny Groundwater 1/22/15 9.35 70.3 7.97 6.915 737.2 1654 1162 1075.1 
MS443 Lower Allegheny Groundwater 1/29/15 10.55 26.75 2.95 7.695 729.4 458.9 333.3 298.285 
MS476 Lower Allegheny 
Surface 
Water 
6/11/15 16.6 62.7 6.05 7.32 732 444 373.8 288.6 
MS477 Lower Allegheny 
Surface 
Water 
6/11/15 25.3 55.8 4.57 7.64 732.7 318.2 320.9 206.83 
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MS478 Lower Allegheny 
Surface 
Water 
6/11/15 25.3 79.8 6.51 8.07 734.4 474.4 477.4 308.36 
MS479 Lower Allegheny 
Surface 
Water 
6/11/15 18.2 70.3 6.62 7.52 730.8 295.1 257.7 191.815 
MS480 Lower Allegheny 
Surface 
Water 
6/11/15 21.7 55 4.82 7.39 731.5 858 806 557.7 
MS487 Lower Allegheny Groundwater 6/19/15 14.85 18.75 1.88 7.52 731.7 288.7 232.85 187.655 
MS488 Lower Allegheny Groundwater 6/19/15 16.2 30.6 18.39 7.28 732 493.7 411.7 320.905 
MS496 Lower Allegheny 
Surface 
Water 
7/2/15 14.7 68.9 6.96 7.98 731.5 411 331 267.15 
MS497 Lower Allegheny 
Surface 
Water 
7/2/15 21.2 64.5 5.7 7.94 732.3 215.6 200.3 140.14 
MS498 Lower Allegheny 
Surface 
Water 
7/2/15 20.5 76.2 6.88 7.86 734.1 326.8 298.3 212.42 
MS499 Lower Allegheny 
Surface 
Water 
7/2/15 19.4 73.9 6.83 7.72 733.4 330.2 294.8 214.63 
MS500 Lower Allegheny 
Surface 
Water 
7/2/15 16.7 74.6 7.24 7.98 730.5 262.3 222.4 170.495 
MS501 Lower Allegheny 
Surface 
Water 
7/2/15 15.7 79.1 7.84 7.7 731.2 675 557 438.75 
MS502 Lower Allegheny 
Surface 
Water 
7/2/15 16 84.2 8.28 7.84 730.9 426 353.7 276.9 
MS504 Lower Allegheny Groundwater 7/7/15 16.6 37.55 3.62 6.19 733.05 1029.5 866 669.175 
MS505 Lower Allegheny 
Surface 
Water 
7/7/15 19.6 75.8 6.73 6.75 738.5 425.5 386.1 276.575 
MS506 Lower Allegheny 
Surface 
Water 
7/7/15 19.7 74.8 6.75 7.39 738.2 275.6 248.4 179.14 
MS507 Lower Allegheny Groundwater 7/7/15 14.75 23.5 2.36 6.4 732.55 550.45 443.65 357.7925 
MS508 Lower Allegheny Groundwater 7/7/15 13.85 59.95 6.12 5.97 732.5 273 215.75 177.45 
MS526 Lower Allegheny 
Surface 
Water 
8/4/15 16.33 69.1 6.69 7.09 732.7 411.3 344.9 267.345 
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Sample Watershed Sample Type 
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MS527 Lower Allegheny 
Surface 
Water 
8/4/15 26.4 65.7 5.29 7.22 733.3 231.3 238.1 150.345 
MS528 Lower Allegheny 
Surface 
Water 
8/4/15 25.2 16.6 1.38 6.6 734.4 350.6 353.2 227.89 
MS529 Lower Allegheny 
Surface 
Water 
8/4/15 25.4 34.9 2.86 6.92 735.2 341.9 344.2 222.235 
MS530 Lower Allegheny 
Surface 
Water 
8/4/15 19.2 75.4 6.92 7.38 731.1 313.3 279.1 203.645 
MS531 Lower Allegheny 
Surface 
Water 
8/4/15 19.6 65 5.91 7.06 731.9 712 641 462.8 
MS532 Lower Allegheny 
Surface 
Water 
8/4/15 19.8 78.3 7.07 7.38 731.9 516.9 466.7 335.985 
MS559 Lower Allegheny 
Surface 
Water 
9/5/15 16.6 69.5 6.66 7.68 738.2 421.1 355.5 273.715 
MS560 Lower Allegheny 
Surface 
Water 
9/5/15 24.1 59.7 4.95 7.56 739.1 235.1 230.6 152.815 
MS561 Lower Allegheny 
Surface 
Water 
9/5/15 23.9 17.2 1.44 6.99 740.1 363.6 356.7 236.34 
MS562 Lower Allegheny 
Surface 
Water 
9/5/15 24.6 17.6 1.44 6.93 740.7 365.9 363.1 237.835 
MS563 Lower Allegheny 
Surface 
Water 
9/5/15 19.5 77 6.99 7.41 736.9 386.2 346.8 251.03 
MS564 Lower Allegheny 
Surface 
Water 
9/5/15 21.8 75 6.53 7.52 737.1 466.3 439.7 303.095 
MS565 Lower Allegheny 
Surface 
Water 
9/5/15 21.1 49 4.36 7.04 737.3 565 524 367.25 
MS577 Lower Allegheny Groundwater 9/10/15 15.15 29.4 2.94 6.89 730.9 422.4 343.8 274.56 
MS579 Lower Allegheny Groundwater 9/10/15 19.25 35.25 3.25 6.39 730.1 1045.5 931.5 679.575 
MS592 Lower Allegheny 
Surface 
Water 
9/30/15 17.2 69.1 6.64 7.47 733.7 217.2 184.9 141.18 
MS594 Lower Allegheny Groundwater 9/30/15 15.45 17.1 4.7 7.25 729.85 925.5 757.5 601.575 
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MS611 Lower Allegheny 
Surface 
Water 
10/17/15 10 77 8.57 7.62 738.3 449.2 320.5 291.98 
MS612 Lower Allegheny 
Surface 
Water 
10/17/15 11.9 61 6.59 7.55 739.6 239.6 178.1 155.74 
MS613 Lower Allegheny 
Surface 
Water 
10/17/15 12.3 59.7 6.38 7.39 740.5 306.7 230.9 199.355 
MS614 Lower Allegheny 
Surface 
Water 
10/17/15 11.9 60.3 6.52 7.4 741.5 321.6 239 209.04 
MS615 Lower Allegheny 
Surface 
Water 
10/17/15 14.2 78.2 8 7.7 737.5 362.8 285.4 235.82 
MS616 Lower Allegheny 
Surface 
Water 
10/17/15 9 66.7 7.67 7.27 738.3 764 529 496.6 
MS617 Lower Allegheny 
Surface 
Water 
10/17/15 9 74.1 8.51 7.42 738.1 528.4 367 343.46 
MS641 Lower Allegheny Groundwater 11/13/15 13.1 35.55 3.73 6.34 726 272.45 211.05 177.0925 
MS683 Lower Allegheny 
Surface 
Water 
1/16/16 6.1 73.1 9.1 7.95 723.2 290.1 186 188.565 
MS684 Lower Allegheny 
Surface 
Water 
1/16/16 3.6 62.2 8.14 7.57 724.6 245.3 145.1 159.445 
MS685 Lower Allegheny 
Surface 
Water 
1/16/16 2.4 75.8 10.27 7.2 726 388.3 220.5 252.395 
MS686 Lower Allegheny 
Surface 
Water 
1/16/16 1.6 75 10.43 7.21 727.1 350.5 193.9 227.825 
MS687 Lower Allegheny 
Surface 
Water 
1/16/16 4.4 71.8 9.23 7.54 723.3 198.9 120.6 129.285 
MS688 Lower Allegheny 
Surface 
Water 
1/16/16 5 65.9 8.36 7.18 723.9 682.2 420.9 443.43 
MS689 Lower Allegheny 
Surface 
Water 
1/16/16 4.5 77.2 9.9 7.32 723.6 460.1 280 299.065 
MS711 Lower Allegheny 
Surface 
Water 
2/18/16 4.1 81.4 10.64 7.3 746.2 298.6 179 194.09 
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(°C) 
DO 
(%) 
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Cond. 
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MS713 Lower Allegheny 
Surface 
Water 
2/18/16 3.4 74.3 9.85 6.83 746.7 256.7 151 166.855 
MS714 Lower Allegheny 
Surface 
Water 
2/18/16 3.4 97.2 12.9 6.91 747.6 576.7 342.4 374.855 
MS715 Lower Allegheny 
Surface 
Water 
2/18/16 1.9 95.8 13.25 6.88 748.4 641.3 359.6 416.845 
MS716 Lower Allegheny 
Surface 
Water 
2/18/16 5.2 91.2 11.53 7.56 744.2 210.1 130.8 136.565 
MS717 Lower Allegheny 
Surface 
Water 
2/18/16 5.6 11.2 11.07 7.12 744.5 571.4 359.7 371.41 
MS718 Lower Allegheny 
Surface 
Water 
2/18/16 4.6 86.9 11.15 7.25 744.3 411.9 251.6 267.735 
MS744 Lower Allegheny 
Surface 
Water 
3/22/16 9.8 77.1 8.72 7.47 734.4 330.6 235.1 214.89 
MS745 Lower Allegheny 
Surface 
Water 
3/22/16 10.6 85.1 9.43 7.58 734.9 281 204 182.65 
MS747 Lower Allegheny 
Surface 
Water 
3/22/16 10.3 91.4 10.2 7.62 735.4 434.9 313.7 282.685 
MS748 Lower Allegheny 
Surface 
Water 
3/22/16 9.6 93.5 10.61 7.65 736 489.3 346.2 318.045 
MS749 Lower Allegheny 
Surface 
Water 
3/22/16 10.5 88.2 9.76 7.77 731.7 227 165.3 147.55 
MS750 Lower Allegheny 
Surface 
Water 
3/22/16 10.9 80.2 8.79 7.37 732.1 611.3 447.6 397.345 
MS751 Lower Allegheny 
Surface 
Water 
3/22/16 12.3 86.8 9.22 7.65 731.5 408.2 310.2 265.33 
MS784 Lower Allegheny 
Surface 
Water 
5/15/16 9.3 78.6 9 7.96 732.1 345.3 241.5 224.445 
MS785 Lower Allegheny 
Surface 
Water 
5/15/16 14.3 65.5 6.73 7.92 733 273.4 216.4 177.71 
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MS786 Lower Allegheny 
Surface 
Water 
5/15/16 15.3 67.6 6.8 7.77 734 406.7 329.2 264.355 
MS787 Lower Allegheny 
Surface 
Water 
5/15/16 14.7 65.1 6.64 7.64 734.8 433 345.7 281.45 
MS788 Lower Allegheny 
Surface 
Water 
5/15/16 11.1 71 7.84 7.89 730.7 217.4 159.9 141.31 
MS789 Lower Allegheny 
Surface 
Water 
5/15/16 9.4 76 8.66 7.3 731.2 787 552 511.55 
MS790 Lower Allegheny 
Surface 
Water 
5/15/16 9.2 81.2 9.36 7.52 730.9 597.9 417.8 388.635 
MS794 Lower Allegheny 
Surface 
Water 
6/1/16 21.8 70.5 6.17 7.41 741.2 330.1 310 214.565 
MS795 Lower Allegheny 
Surface 
Water 
6/1/16 21.6 72.4 6.32 7.54 741.2 324 303.5 210.6 
MS796 Lower Allegheny 
Surface 
Water 
6/1/16 21.2 70.8 6.26 7.51 740.4 357.5 331.8 232.375 
MS797 Lower Allegheny 
Surface 
Water 
6/1/16 21.1 79.9 6.28 7.78 738.8 333.8 321.7 216.97 
MS804 Lower Allegheny 
Surface 
Water 
6/25/16 16.6 74.2 7.06 6.94 737.4 426.1 357.5 276.965 
MS805 Lower Allegheny 
Surface 
Water 
6/25/16 23.9 49.9 4.15 7.19 738.3 282.6 275.8 183.69 
MS806 Lower Allegheny 
Surface 
Water 
6/25/16 24 38.6 3.25 6.81 739 374.1 367.6 243.165 
MS807 Lower Allegheny 
Surface 
Water 
6/25/16 24.8 37.3 3.09 7.03 739.7 395.3 393.6 256.945 
MS808 Lower Allegheny 
Surface 
Water 
6/25/16 19.2 65.8 6.11 7.34 736.1 303.3 272.1 197.145 
MS809 Lower Allegheny 
Surface 
Water 
6/25/16 20.4 56.4 5.04 7.17 736.5 720 657 468 
  
1
9
3
 
Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS810 Lower Allegheny 
Surface 
Water 
6/25/16 20.1 68.5 6.16 7.46 736.3 517.7 470.6 336.505 
MS811 Lower Allegheny 
Surface 
Water 
7/23/16 21.9 63.5 5.54 7.75 732.2 459.3 432.5 298.545 
MS812 Lower Allegheny 
Surface 
Water 
7/23/16 24.8 52.2 4.29 7.69 734.1 242.3 241 157.495 
MS813 Lower Allegheny 
Surface 
Water 
7/23/16 24.8 18.1 1.51 6.91 734.8 336.7 335 218.855 
MS814 Lower Allegheny 
Surface 
Water 
7/23/16 25.6 35.2 2.88 7.29 735.6 347.5 351.1 225.875 
MS815 Lower Allegheny 
Surface 
Water 
7/23/16 20.6 69.2 6.17 7.58 731.9 273.1 250.7 177.515 
MS816 Lower Allegheny 
Surface 
Water 
7/23/16 21.5 44.3 3.89 7.26 732.4 651 609 423.15 
MS817 Lower Allegheny 
Surface 
Water 
7/23/16 21.9 63.5 5.54 7.75 732.2 459.3 432.5 298.545 
MS819 Lower Allegheny Groundwater 8/15/16 15.6 14.25 1.47 6.6 733.55 453.9 396.65 295.04 
MS820 Lower Allegheny Groundwater 8/15/16 20.65 45.9 4.08 7.42 737.95 429.9 395.2 279.44 
MS821 Lower Allegheny Groundwater 8/15/16 17.1 21.3 2.02 7.15 737.95 804.5 683.5 522.93 
MS822 Lower Allegheny Groundwater 8/15/16 18 25.65 2.42 6.98 738.7 1184 1027 769.6 
MS823 Lower Allegheny Groundwater 8/15/16 16.85 79.6 7.67 7.08 735.1 552.95 469.45 359.42 
MS824 Lower Allegheny Groundwater 8/16/16 17.55 20.9 2.08 6.05 732.2 1024.5 896.5 665.93 
MS825 Lower Allegheny Groundwater 8/16/16 20.35 50.15 4.43 7.2 731.9 560 510.5 364 
MS826 Lower Allegheny Groundwater 8/16/16 17.25 39.75 3.77 6.75 731.55 618.5 529 402.025 
MS827 Lower Allegheny Groundwater 8/16/16 15 44.35 4.4 6.23 730.85 867.5 702.5 563.875 
MS828 Lower Allegheny Groundwater 8/16/16 14.8 34.5 3.39 6.92 729.1 1209.5 976 786.175 
MS829 Lower Allegheny Groundwater 8/19/16 19.25 13.2 1.22 8.07 731.1 842.5 749.5 547.625 
MS830 Lower Allegheny Groundwater 8/19/16 17.55 27.8 2.59 5.82 732.75 1266 1091 822.9 
MS831 Lower Allegheny Groundwater 8/19/16 18.45 53.25 4.96 6.63 733.4 1069.5 939 695.175 
MS832 Lower Allegheny Groundwater 8/19/16 14.95 6.2 0.62 6.72 734.05 1458 1185 770.25 
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MS833 Lower Allegheny Groundwater 8/19/16 15.15 8.8 0.87 7.34 732.3 688.5 560.5 447.525 
MS834 Lower Allegheny 
Surface 
Water 
8/26/16 18.9 55.5 5.08 6.63 735.9 456.2 403.8 296.53 
MS835 Lower Allegheny 
Surface 
Water 
8/26/16 26.6 57.7 4.62 8.11 736.7 282.7 291.2 183.755 
MS836 Lower Allegheny 
Surface 
Water 
8/26/16 26.3 30 2.42 6.86 737.6 383.2 392.7 249.08 
MS837 Lower Allegheny 
Surface 
Water 
8/26/16 28.8 33.5 2.58 7.11 738.3 404.9 435 263.185 
MS838 Lower Allegheny 
Surface 
Water 
8/26/16 22.4 70 5.96 7.5 734.6 345.1 329.1 224.315 
MS839 Lower Allegheny 
Surface 
Water 
8/26/16 22.3 65.5 5.53 7.33 735 883 838 573.95 
MS840 Lower Allegheny 
Surface 
Water 
8/26/16 22.5 60.1 5.16 7.62 734.5 698 666 453.7 
MS841 Lower Allegheny 
Surface 
Water 
9/16/16 17.2 46.9 4.45 6.71 736.6 469.9 400.9 305.435 
MS842 Lower Allegheny 
Surface 
Water 
9/16/16 23.5 45.1 3.8 7.41 737.3 226.7 220.2 147.355 
MS843 Lower Allegheny 
Surface 
Water 
9/16/16 24 34.5 2.89 7 737.6 359.3 382.6 233.545 
MS844 Lower Allegheny 
Surface 
Water 
9/16/16 26.1 26.3 2.13 7.18 738.1 427.4 436.8 277.81 
MS845 Lower Allegheny 
Surface 
Water 
9/16/16 22.5 61.6 5.25 7.53 734.3 374 358.2 243.1 
MS846 Lower Allegheny 
Surface 
Water 
9/16/16 20.1 43.2 3.85 7.29 734.8 796 723 517.4 
MS847 Lower Allegheny 
Surface 
Water 
9/16/16 20.2 60 5.4 7.75 734.5 558 5.9 362.7 
MS848 Lower Allegheny 
Surface 
Water 
9/16/16 18.6 6.1 0.55 6.49 736.4 492.8 432.6 320.32 
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MS850 Lower Allegheny Groundwater 9/25/16 17.35 23.2 2.18 7.57 737.7 782 667 508.3 
MS851 Lower Allegheny Groundwater 9/25/16 13.9 89 9.09 7.22 737.7 708 558 460.2 
MS852 Lower Allegheny Groundwater 9/25/16 14.1 15 1.52 8.62 737.65 878 706.5 570.7 
MS853 Lower Allegheny Groundwater 9/25/16 16.8 71.25 6.78 7.17 733.05 650.5 546.5 422.825 
MS854 Lower Allegheny Groundwater 9/25/16 16.7 68.7 6.59 6.73 736.45 3545 2996.5 2304.25 
MS855 Lower Allegheny Groundwater 9/25/16 15.4 9.95 0.99 7.87 736.25 1437 1147 934.05 
MS856 Lower Allegheny Groundwater 9/25/16 N/A N/A N/A N/A N/A N/A N/A N/A 
MS857 Lower Allegheny Groundwater 9/25/16 17.5 64.8 6.15 7.25 735.5 576.9 495.45 374.985 
MS858 Lower Allegheny Groundwater 9/25/16 19.3 6.75 0.61 6.74 736.65 1892 1691 1229.8 
MS861 Lower Allegheny 
Surface 
Water 
10/14/16 13 53.5 5.61 6.66 740.7 482.4 372.3 313.56 
MS862 Lower Allegheny 
Surface 
Water 
10/14/16 11.2 69.3 7.72 7.2 741.4 456.6 337 296.79 
MS863 Lower Allegheny 
Surface 
Water 
10/14/16 12.2 4.6 0.48 6.67 741.5 482.4 364.3 313.56 
MS864 Lower Allegheny 
Surface 
Water 
10/14/16 14.2 62.6 6.38 7.51 741.6 299.5 237 194.675 
MS865 Lower Allegheny 
Surface 
Water 
10/14/16 17.2 56.4 5.44 7.35 742.1 402.9 343.3 261.885 
MS866 Lower Allegheny 
Surface 
Water 
10/14/16 17 59.1 5.68 7.52 742.6 429.9 364.4 279.435 
MS867 Lower Allegheny 
Surface 
Water 
10/14/16 18 69.8 6.51 7.78 738.7 399.3 346 259.545 
MS868 Lower Allegheny 
Surface 
Water 
10/14/16 12 69 7.35 7.3 739.4 923 695 599.95 
MS869 Lower Allegheny 
Surface 
Water 
10/14/16 11.4 75.6 8.19 7.62 739.4 570.5 422.8 370.825 
MS887 Lower Allegheny 
Surface 
Water 
11/5/16 8.2 86.6 10.13 7.25 740.7 1516 1028 985.4 
MS888 Lower Allegheny 
Surface 
Water 
11/5/16 7.4 86.8 10.39 7.41 742.4 1204 798 782.6 
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Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS889 Lower Allegheny 
Surface 
Water 
11/5/16 7 85.4 10.26 7.5 743.1 1279 838 831.35 
MS890 Lower Allegheny 
Surface 
Water 
11/5/16 7 90.6 10.97 7.48 742.3 1485 973 965.25 
MS891 Lower Allegheny 
Surface 
Water 
11/5/16 7.2 92.4 11.12 7.42 744.1 1212 799 787.8 
MS892 Lower Allegheny 
Surface 
Water 
11/5/16 7.8 86.1 10.19 7.48 743.7 1232 828 800.8 
MS893 Lower Allegheny 
Surface 
Water 
11/5/16 11.8 82.7 8.9 7.51 743.6 1386 1038 900.9 
MS894 Lower Allegheny 
Surface 
Water 
11/5/16 10.7 85.6 9.47 7.55 744.1 1265 919 822.25 
MS895 Lower Allegheny 
Surface 
Water 
11/5/16 9.6 97.3 10.56 7.72 748.9 856 605 556.4 
MS896 Lower Allegheny 
Surface 
Water 
11/5/16 8.7 97.7 11.27 7.93 745.9 790 543 513.5 
MS897 Lower Allegheny 
Surface 
Water 
11/5/16 9.2 89.6 10.25 7.72 742.5 726.4 437.6 472.16 
MS898 Lower Allegheny 
Surface 
Water 
11/5/16 11.4 83.3 9 7.68 744.1 1735 1284 1127.75 
MS899 Lower Allegheny 
Surface 
Water 
11/5/16 9.8 105.2 11.92 7.83 743.5 681.3 484.8 442.845 
MS900 Lower Allegheny 
Surface 
Water 
11/5/16 10.1 96.3 10.9 7.71 742.2 669.5 479.1 435.175 
MS901 Lower Allegheny 
Surface 
Water 
11/5/16 9.9 99.8 11.26 7.49 741.6 578.8 409.4 376.22 
MS902 Lower Allegheny 
Surface 
Water 
11/5/16 10.9 99.7 10.99 7.77 741.7 850 621 552.5 
MS903 Lower Allegheny 
Surface 
Water 
11/5/16 10.7 94.7 10.48 7.63 740.8 826 599 536.9 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS904 Lower Allegheny 
Surface 
Water 
11/5/16 10.5 87 9.65 7.49 740.4 865 625 562.25 
MS905 Lower Allegheny 
Surface 
Water 
11/5/16 12.3 68.7 7.35 7.21 738.2 671 805 436.15 
MS906 Lower Allegheny 
Surface 
Water 
11/11/16 11.7 81 8.66 7 734.2 481.7 359.6 313.105 
MS907 Lower Allegheny 
Surface 
Water 
11/11/16 9.5 30.8 3.39 6.62 735.2 403.7 284.4 262.405 
MS908 Lower Allegheny 
Surface 
Water 
11/11/16 9.4 N/A 9.46 7.24 735.3 428.8 300.6 278.72 
MS909 Lower Allegheny 
Surface 
Water 
11/11/16 10.5 57 6.32 7.24 735.9 276 199.4 179.4 
MS910 Lower Allegheny 
Surface 
Water 
11/11/16 10.2 86.2 9.66 7.41 737.6 356.2 255.3 231.53 
MS911 Lower Allegheny 
Surface 
Water 
11/11/16 10.2 87 9.71 7.65 738.6 355.6 254.7 231.14 
MS912 Lower Allegheny 
Surface 
Water 
11/11/16 12.8 85.9 9.06 7.89 735 259.9 198.2 168.935 
MS913 Lower Allegheny 
Surface 
Water 
11/11/16 8.9 61.9 7.01 7.3 735.6 801 554 520.65 
MS914 Lower Allegheny 
Surface 
Water 
11/11/16 8.3 91.7 10.79 7.7 735 493.5 335 320.775 
MS916 Lower Allegheny Groundwater 11/13/16 14.35 16 1.57 8.455 739.4 960 767 624 
MS917 Lower Allegheny Groundwater 11/13/16 18.9 12.15 1.14 8.305 738.55 460.8 407.2 299.52 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 15.2 108.5 10.86 8.04 740.7 722 587 469.3 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 11.4 55 5.99 8.09 734.9 492.8 365.5 320.32 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 13.3 56.5 5.9 7.53 730.3 448.3 348.3 291.395 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 5 63.8 8.1 7.02 740.7 830 513 539.5 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 6.9 46.2 5.61 7.11 737.5 595.1 389.7 386.815 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 10.2 49.55 5.55 7.2 739.9 846 607.5 549.9 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 12.6 41.2 4.34 7.24 740.1 1035 789 672.75 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 13.4 7.5 0.78 6.06 738.1 535.15 416.6 347.8475 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 10.75 88.2 9.73 6.77 739.1 613.75 375.9 398.9375 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 13.3 58.4 6.07 6.92 731.85 647.5 503.5 420.875 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 11.75 59.4 6.38 6.94 729.3 794 594.5 516.1 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 12.45 13.45 1.42 6.71 730.65 2886 2196.5 1875.9 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 12.95 48.5 5.1 6.93 732.15 767 591.5 498.55 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 16.25 71.3 6.99 7.05 733.35 433.2 360.75 281.58 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 12.3 90 9.56 7.47 737.65 437.15 332.7 284.1475 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 13.85 27.25 2.81 7 736.95 529.1 417.3 343.915 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 12.1 29 3.1 6.85 734.1 626.75 473.5 407.3875 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 14.65 43.35 4.395 6.82 734.3 714.5 574 464.425 
  
1
9
9
 
Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 14.9 15.4 1.54 7.67 735.4 992.5 802 645.125 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 14.6 25.75 2.605 6.68 734.2 595.5 477.65 387.075 
MS331 
Lower 
Monongahela 
Surface 
Water 
7/1/14 19 63.45 5.86 5.76 735.1 1714 1532 1114.1 
MS332 
Lower 
Monongahela 
Surface 
Water 
7/1/14 22.2 50.2 4.39 9.52 733.65 708.5 670.5 460.525 
MS339 
Lower 
Monongahela 
Surface 
Water 
7/22/14 16.5 82 7.93 7.07 742.6 1748 1468 1136.2 
MS340 
Lower 
Monongahela 
Surface 
Water 
7/22/14 18.6 83.7 7.8 10.35 740.5 718 625 466.7 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 17 17.7 1.71 7.23 737.65 573.1 486.85 372.515 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 17.2 44.65 4.26 6.97 737.35 683 584 443.95 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 18 59.3 5.6 6.92 736.45 980 850.5 637 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 20.15 35.55 3.2 7.08 737.1 575 523 373.75 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 22.35 8.05 0.69 6.09 738.8 402.85 384.6 261.8525 
MS367 
Lower 
Monongahela 
Surface 
Water 
8/27/14 24.6 70.2 5.87 7.36 740.3 486.8 483.9 316.42 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 17.95 81.8 8.05 7.28 739.2 483.75 420.4 314.4375 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 11.5 98.6 10.75 7.91 738.1 463.3 344.9 301.145 
MS370 
Lower 
Monongahela 
Surface 
Water 
8/27/14 20 73.8 6.68 7.87 739.5 518.7 472.5 337.155 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS372 
Lower 
Monongahela 
Surface 
Water 
8/28/14 18.3 59.7 5.64 7.72 737.6 676 690 439.4 
MS373 
Lower 
Monongahela 
Surface 
Water 
8/28/14 18.4 68.5 6.41 7.84 737.9 673 589 437.45 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 17.55 17.05 1.63 6.96 738.5 621 535 403.65 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 16.95 9.45 0.91 6.78 738.15 1013.5 860 658.775 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 15.1 24.7 2.48 6.9 738.6 625.35 510.35 406.4775 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 18.75 23.05 2.12 7.07 737.25 579.45 517.05 376.6425 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 19.15 54.7 5.03 6.98 730.55 687.5 612 446.875 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 17.6 49.85 4.74 6.77 726.7 509.85 441.3 331.4025 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 16.85 57.75 5.59 6.86 726.95 555.65 471.4 361.1725 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 20.5 24.5 2.19 8.49 730.95 605 553.5 393.25 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 16.6 8.55 0.81 6.78 731.7 680.5 575 442.325 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 20.65 61 5.44 7.55 729.8 583 536.5 378.95 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 18.25 26.9 2.52 6.42 736.6 830.5 725 539.825 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 24 57.85 4.84 6.69 735.1 629.5 618 409.175 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 18.3 71.1 6.49 7.18 734.8 593 522 385.45 
  
2
0
1
 
Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS558 
Lower 
Monongahela 
Surface 
Water 
9/4/15 19.6 66 5.99 7.86 733.9 618 557 401.7 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 12.4 82.5 8.7 7.66 738.7 692 530 449.8 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 13.1 55.65 5.83 6.73 723.85 823 636.5 534.95 
MS793 
Lower 
Monongahela 
Surface 
Water 
5/17/16 14.3 85.5 8.72 7.3 746.7 1145 910 744.25 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 14.7 29 2.92 6.87 726.75 779.5 664.5 506.675 
MS871 
Lower 
Monongahela 
Surface 
Water 
10/18/16 16.4 57.2 5.53 7.37 728.2 699 586 454.35 
MS872 
Lower 
Monongahela 
Surface 
Water 
10/18/16 19.5 218.9 19.6 7.96 272.8 945 849 614.25 
MS873 
Lower 
Monongahela 
Surface 
Water 
10/18/16 14.6 78.5 7.83 7.21 733.6 881 708 572.65 
MS700 Shenango Groundwater 2/5/16 10.35 14.55 1.63 6.67 746.9 412.45 296.45 268.0925 
MS701 Shenango Groundwater 2/5/16 11.3 47.65 5.26 6.49 744.05 453.25 335.1 294.6125 
MS702 Shenango Groundwater 2/5/16 10.25 7.45 0.83 6.49 741.7 639.4 457.85 415.61 
MS059 Upper Ohio Groundwater 9/12/12 21.6 102.5 8.9 7.51 737.4 624 583 405.6 
MS060 Upper Ohio Groundwater 9/12/12 19 22.4 1.97 8.28 736.6 511.5 453.3 332.475 
MS061 Upper Ohio 
Surface 
Water 
9/12/12 22.2 94.2 7.9 7.75 737.9 397.2 377.4 258.18 
MS062 Upper Ohio 
Surface 
Water 
9/12/12 19.8 76.9 6.91 7.91 738.1 732 660 475.8 
MS063 Upper Ohio 
Surface 
Water 
9/12/12 19 95.4 8.76 7.69 737.6 717 640 466.05 
MS076 Upper Ohio Groundwater 11/2/12 14.2 69.6 7.1 6.58 726.1 533.3 422.7 346.645 
MS077 Upper Ohio 
Surface 
Water 
11/2/12 12.1 73.2 7.84 6.82 725.9 454.8 342.5 295.62 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS078 Upper Ohio 
Surface 
Water 
11/2/12 10.1 82.1 9.19 7.19 726.3 554.4 396.9 360.36 
MS079 Upper Ohio Groundwater 11/2/12 15.4 57.6 5.73 7.13 726.4 564.3 460.8 366.795 
MS084 Upper Ohio 
Surface 
Water 
11/2/12 9.05 69.35 7.97 7.62 729.4 339 235.9 220.35 
MS108 Upper Ohio Groundwater 12/7/12 17 63.5 6.18 6.81 725 337.5 285.1 219.375 
MS151 Upper Ohio Groundwater 2/7/13 6.6 83.8 10.23 7.1 729 1313 858 853.45 
MS252 Upper Ohio Groundwater 1/3/14 10.4 15.4 1.72 6.91 742 673 486.9 437.45 
MS258 Upper Ohio 
Surface 
Water 
1/20/14 4.9 86.5 11.06 8.26 726.4 519.5 320.1 337.675 
MS259 Upper Ohio Groundwater 1/20/14 10.7 64.2 7.06 7.58 726.2 703 511 456.95 
MS260 Upper Ohio Groundwater 1/20/14 13.3 68.5 7.1 7.64 726.5 711 554 462.15 
MS261 Upper Ohio Groundwater 1/20/14 28 43.4 3.37 7.51 726.2 1603 1685 1041.95 
MS263 Upper Ohio Groundwater 1/30/14 9.8 32.45 3.73 7.32 736.4 403.95 281.7 262.5675 
MS264 Upper Ohio Groundwater 1/30/14 12.15 61.5 6.585 7.52 736.3 664.3 501.4 431.795 
MS265 Upper Ohio Groundwater 1/30/14 12.75 39.7 4.175 7.41 734.25 1717.5 1316.5 1116.375 
MS266 Upper Ohio Groundwater 1/30/14 9.1 74.3 8.28 7.79 738.9 700.2 489.7 455.13 
MS267 Upper Ohio Groundwater 2/6/14 9.8 64.5 7.25 7.26 742.2 700.8 500 455.52 
MS268 Upper Ohio Groundwater 2/6/14 10.3 67.6 7.53 7.56 741.9 738 532 479.7 
MS278 Upper Ohio Groundwater 3/19/14 10 17.5 1.98 6.84 729.25 392.35 280.1 255.0275 
MS279 Upper Ohio Groundwater 3/19/14 10.55 40.15 4.44 7.07 728.75 506 366.4 328.9 
MS280 Upper Ohio Groundwater 3/19/14 10.75 69.8 7.73 7.43 729.3 497.25 361.95 323.2125 
MS281 Upper Ohio Groundwater 3/19/14 10.6 60.2 6.69 7.09 727.6 686.4 425.3 446.16 
MS282 Upper Ohio Groundwater 3/19/14 6.35 81.35 10.01 7.64 727.9 530.25 341.95 344.6625 
MS283 Upper Ohio Groundwater 3/19/14 11.85 30.65 3.29 7.66 728.3 439.5 329.15 285.675 
MS284 Upper Ohio Groundwater 3/19/14 7.5 76.1 9.11 7.88 729 381.4 253.8 247.91 
MS285 Upper Ohio Groundwater 3/19/14 10.4 68.35 7.61 7.17 722.35 617.8 445.85 401.57 
MS286 Upper Ohio Groundwater 3/19/14 7 72.7 8.8 7.48 724.6 496.2 325.4 322.53 
MS287 Upper Ohio Groundwater 3/19/14 11.55 28.75 3.12 6.95 721 604.7 449.55 393.055 
MS288 Upper Ohio Groundwater 3/19/14 11.95 45.9 4.94 7.18 724.8 653.75 490.9 424.9375 
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Sample Watershed Sample Type 
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Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS289 Upper Ohio Groundwater 3/19/14 5.05 74.7 9.52 7.27 726.75 564.2 350.2 366.73 
MS290 Upper Ohio Groundwater 3/19/14 13.55 12.15 1.26 6.67 726.75 286.1 223.7 185.965 
MS291 Upper Ohio Groundwater 3/20/14 6.3 65.45 8.09 7.18 728.85 675.25 433.65 438.9125 
MS292 Upper Ohio Groundwater 3/20/14 8.7 63.1 7.36 7.14 730.95 335.15 231.1 217.8475 
MS293 Upper Ohio Groundwater 3/20/14 12.95 42.85 4.5 7.07 729.3 494.3 380.6 321.295 
MS294 Upper Ohio Groundwater 3/20/14 11.4 20.4 2.21 7.59 729.2 565.85 418.95 367.8025 
MS295 Upper Ohio Groundwater 3/20/14 11.95 63.75 6.91 7.16 729.45 527.1 394.7 342.615 
MS296 Upper Ohio Groundwater 3/20/14 11.75 46.75 5.04 7.43 726.05 653.35 487.6 424.6775 
MS371 Upper Ohio Groundwater 8/28/14 19.15 43.85 4.06 7.2 735 541.35 481.55 351.8775 
MS374 Upper Ohio Groundwater 8/28/14 17.2 14.3 1.37 8.01 734.5 602.5 514 391.625 
MS438 Upper Ohio Groundwater 1/20/15 10.85 25.85 2.825 6.98 731.2 446.5 325.4 290.225 
MS439 Upper Ohio Groundwater 1/20/15 9.8 39.75 4.445 8.435 734 1217 863 791.05 
MS440 Upper Ohio Groundwater 1/21/15 10.9 36.75 4.045 8.85 730.2 973.5 712.5 632.775 
MS452 Upper Ohio Groundwater 4/29/15 12.15 66.25 7.09 7.17 727.5 703 531.5 456.95 
MS458 Upper Ohio Groundwater 5/19/15 17.7 73 6.91 7.36 730.4 912 788.5 592.8 
MS459 Upper Ohio Groundwater 5/19/15 11.2 79.4 8.65 4.52 731.3 1409 1038 915.85 
MS460 Upper Ohio 
Surface 
Water 
5/22/15 13.6 79.3 8 7.3 737.2 539.7 427.7 350.805 
MS461 Upper Ohio 
Surface 
Water 
5/22/15 15 76.8 7.6 8 737.7 520.1 425.5 338.065 
MS462 Upper Ohio 
Surface 
Water 
5/22/15 13.2 83.6 8.9 7.8 737 569.7 443.6 370.305 
MS463 Upper Ohio 
Surface 
Water 
5/22/15 19.1 69.8 6.3 8.2 739.6 376.5 338.3 244.725 
MS468 Upper Ohio 
Surface 
Water 
6/3/15 17.2 78.5 7.5 7.7 737.1 528.5 453.6 343.525 
MS469 Upper Ohio 
Surface 
Water 
6/3/15 14 81 8.4 7.7 736.4 575 456.3 373.75 
MS470 Upper Ohio 
Surface 
Water 
6/3/15 17.5 73.8 7 7.9 737 533.4 458.1 346.71 
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Sample Watershed Sample Type 
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Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS471 Upper Ohio 
Surface 
Water 
6/3/15 22 65.8 5.7 8.2 738.6 355.4 336.4 231.01 
MS472 Upper Ohio 
Surface 
Water 
6/3/15 19.5 80.7 7.4 7.8 736.7 636 570 413.4 
MS481 Upper Ohio 
Surface 
Water 
6/16/15 23.1 47.3 4 7.4 734.4 389.2 376.5 252.98 
MS482 Upper Ohio 
Surface 
Water 
6/16/15 17.2 74.5 7.07 7.61 733.9 537.5 459.3 349.375 
MS483 Upper Ohio 
Surface 
Water 
6/16/15 17.7 68.4 6.49 7.67 734.4 427.6 369.8 277.94 
MS484 Upper Ohio 
Surface 
Water 
6/16/15 20.1 64.2 5.8 7.4 734.4 413 376.9 268.45 
MS485 Upper Ohio 
Surface 
Water 
6/16/15 22.4 79.2 6.8 7.5 734.7 472.4 449.7 307.06 
MS486 Upper Ohio 
Surface 
Water 
6/16/15 26.5 57.5 4.6 8.2 736.2 348.7 362.5 226.655 
MS489 Upper Ohio 
Surface 
Water 
6/30/15 18.3 69.2 6.5 7.9 731.1 569.2 497.7 369.98 
MS490 Upper Ohio 
Surface 
Water 
6/30/15 16.2 78.3 7.69 8.07 730.8 643 536 417.95 
MS491 Upper Ohio 
Surface 
Water 
6/30/15 14.5 81.3 8.3 8 730.2 690 555 448.5 
MS492 Upper Ohio 
Surface 
Water 
6/30/15 17.7 70.4 6.7 8.1 730.9 620 537 403 
MS493 Upper Ohio 
Surface 
Water 
6/30/15 24 59.1 5.1 8.3 732 434.2 427.6 282.23 
MS494 Upper Ohio 
Surface 
Water 
6/30/15 16.8 87.6 8.4 8.3 731.9 391.3 331.4 254.345 
MS495 Upper Ohio 
Surface 
Water 
6/30/15 23.8 74.5 6.3 8 729.1 699 686 454.35 
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Sample Watershed Sample Type 
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Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS509 Upper Ohio 
Surface 
Water 
7/17/15 17.8 79 7.8 7.41 734.1 533.1 460.4 346.515 
MS510 Upper Ohio 
Surface 
Water 
7/17/15 17.8 69.5 6.51 7.52 734 565.3 489.2 367.445 
MS511 Upper Ohio 
Surface 
Water 
7/17/15 25.7 76.3 6.2 8.06 734.1 499 505 324.35 
MS512 Upper Ohio 
Surface 
Water 
7/17/15 16.4 75 7.25 7.4 733.3 583.1 491.2 379.015 
MS513 Upper Ohio 
Surface 
Water 
7/17/15 21.7 68.7 6.01 7.98 734 605 568 393.25 
MS514 Upper Ohio 
Surface 
Water 
7/17/15 18.2 70.2 6.57 7.57 733.8 532.7 465.7 346.255 
MS515 Upper Ohio 
Surface 
Water 
7/17/15 26.2 65.7 5.3 8.46 733.8 434.4 444.3 282.36 
MS516 Upper Ohio 
Surface 
Water 
7/17/15 26.2 83.1 6.6 8.43 733.7 444.3 454.5 288.795 
MS517 Upper Ohio 
Surface 
Water 
7/17/15 26.2 58.9 4.71 8.04 735.3 368.7 377.7 239.655 
MS518 Upper Ohio 
Surface 
Water 
7/17/15 22.3 75.1 6.63 7.54 733.3 619 587 402.35 
MS519 Upper Ohio 
Surface 
Water 
7/29/15 24.6 68 5.67 7.7 734.4 535 532 347.75 
MS520 Upper Ohio 
Surface 
Water 
7/29/15 19.8 72.8 6.57 7.67 734.3 530.6 478.9 344.89 
MS521 Upper Ohio 
Surface 
Water 
7/29/15 28.7 66.4 5.1 7.81 735.9 372.8 400.7 242.32 
MS522 Upper Ohio 
Surface 
Water 
7/29/15 17.2 76.6 7.3 7.65 733.6 596 511 387.4 
MS523 Upper Ohio 
Surface 
Water 
7/29/15 21.1 70 6.16 7.77 734.1 546 508 354.9 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS524 Upper Ohio 
Surface 
Water 
7/29/15 29 58.3 4.5 7.32 733.2 630 683 409.5 
MS525 Upper Ohio Groundwater 8/3/15 20.95 66.65 5.92 6.14 724.55 600.5 557 390.325 
MS533 Upper Ohio 
Surface 
Water 
8/13/15 20.7 52 4.64 7.48 738.2 526.1 482.3 341.965 
MS534 Upper Ohio 
Surface 
Water 
8/13/15 17.1 73.9 7.16 7.74 738.2 480 409.1 312 
MS535 Upper Ohio 
Surface 
Water 
8/13/15 15.4 77.9 7.77 7.71 737.4 570.9 468 371.085 
MS536 Upper Ohio 
Surface 
Water 
8/13/15 17.9 66.4 6.28 7.51 737.9 522.3 452.3 339.495 
MS537 Upper Ohio 
Surface 
Water 
8/13/15 24.8 69 5.66 7.87 739.3 365.7 365.2 237.705 
MS538 Upper Ohio 
Surface 
Water 
8/13/15 24.3 63.4 5.22 7.57 737.6 557 551 362.05 
MS549 Upper Ohio 
Surface 
Water 
8/25/15 21.5 68.2 5.92 7.52 733.4 548 511 356.2 
MS550 Upper Ohio 
Surface 
Water 
8/25/15 16.7 84 8.12 7.73 733.7 480.1 404.3 312.065 
MS551 Upper Ohio 
Surface 
Water 
8/25/15 15.6 85.7 8.36 7.76 733 568.9 467.7 369.785 
MS552 Upper Ohio 
Surface 
Water 
8/25/15 17.4 84 7.75 7.6 733.5 528.2 452.9 343.33 
MS553 Upper Ohio 
Surface 
Water 
8/25/15 23 75.1 6.43 7.99 735.4 357.1 342.7 232.115 
MS554 Upper Ohio 
Surface 
Water 
8/25/15 24 177.3 14.93 8.02 733.2 447.2 438.3 290.68 
MS566 Upper Ohio 
Surface 
Water 
9/6/15 25.6 119 9.64 7.96 738.7 377 381 245.05 
MS568 Upper Ohio 
Surface 
Water 
9/6/15 27.7 94.2 8.18 8.23 738.6 359.6 379.4 233.74 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS569 Upper Ohio 
Surface 
Water 
9/6/15 30.5 155 11.96 8.47 738.4 369.3 408.4 240.045 
MS571 Upper Ohio 
Surface 
Water 
9/8/15 25.5 58 4.71 7.88 737 350.3 354.7 227.695 
MS572 Upper Ohio 
Surface 
Water 
9/8/15 28.5 107.9 8.33 7.64 734.7 442.7 474 287.755 
MS573 Upper Ohio 
Surface 
Water 
9/8/15 26.8 68.3 5.33 7.33 734.7 472.5 499.7 307.125 
MS574 Upper Ohio 
Surface 
Water 
9/8/15 22.1 60.3 5.23 7.64 734.1 496 469 322.4 
MS575 Upper Ohio 
Surface 
Water 
9/8/15 20.4 65 5.83 7.68 733.3 570 521 370.5 
MS576 Upper Ohio 
Surface 
Water 
9/8/15 24.9 17.7 1.43 6.86 733.8 735 738 477.75 
MS581 Upper Ohio Groundwater 9/25/15 19.1 70.2 6.49 7.46 737.4 675 601 438.75 
MS582 Upper Ohio 
Surface 
Water 
9/25/15 21.8 59 5.15 7.96 742.4 346.3 326.7 225.095 
MS583 Upper Ohio Groundwater 9/25/15 15.45 66.35 6.6 6.87 738 904 739 587.6 
MS584 Upper Ohio 
Surface 
Water 
9/25/15 21.5 131 11.52 8.05 740.1 474.5 443.1 308.425 
MS585 Upper Ohio 
Surface 
Water 
9/25/15 17.7 83.7 7.79 7.85 740.3 556.7 483.7 361.855 
MS586 Upper Ohio 
Surface 
Water 
9/25/15 18.2 60.6 5.72 7.54 739.9 506.2 441.9 329.03 
MS587 Upper Ohio 
Surface 
Water 
9/25/15 17.4 71 6.74 7.83 739 573.4 491.8 372.71 
MS588 Upper Ohio 
Surface 
Water 
9/25/15 19.2 52.6 4.86 7.25 739.7 536.6 478.9 348.79 
MS589 Upper Ohio Groundwater 9/29/15 17.6 72.35 6.86 6.97 732.2 715 614.5 464.75 
MS590 Upper Ohio Groundwater 9/29/15 14.1 83.3 8.47 6.79 732.3 807 640 524.55 
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Sample Watershed Sample Type 
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Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
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Cond. 
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Cond. 
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MS596 Upper Ohio 
Surface 
Water 
10/6/15 19.8 72.5 6.61 7.87 737.9 343.6 309.7 223.34 
MS597 Upper Ohio 
Surface 
Water 
10/6/15 20.1 125 11.33 7.82 735.6 591 535 384.15 
MS598 Upper Ohio 
Surface 
Water 
10/6/15 16.8 70.4 6.82 7.51 735.6 517.8 436.9 336.57 
MS599 Upper Ohio 
Surface 
Water 
10/6/15 16.4 71.5 6.98 7.77 735.2 523.5 437.5 340.275 
MS600 Upper Ohio 
Surface 
Water 
10/6/15 17.3 73.7 7.07 7.76 734.5 567.9 484.3 369.135 
MS601 Upper Ohio 
Surface 
Water 
10/6/15 17.8 62.6 5.94 7.57 734.9 512 441.8 332.8 
MS618 Upper Ohio Groundwater 10/20/15 15.2 77.1 7.66 7.01 737.9 549.4 447.1 357.11 
MS619 Upper Ohio 
Surface 
Water 
10/20/15 8.2 75 8.73 7.45 741.9 588.9 401.1 382.785 
MS620 Upper Ohio 
Surface 
Water 
10/20/15 12 77.3 8.47 7.77 741.7 604.5 444 392.925 
MS621 Upper Ohio 
Surface 
Water 
10/20/15 14.3 52.6 5.35 7.12 740.8 647 515 420.55 
MS622 Upper Ohio 
Surface 
Water 
10/20/15 11.5 75.4 8.16 7.51 741.5 609.7 455.3 396.305 
MS623 Upper Ohio 
Surface 
Water 
10/20/15 15.2 75.8 7.53 7.84 742.9 396.6 322.9 257.79 
MS624 Upper Ohio 
Surface 
Water 
10/20/15 13.5 129.6 13.35 7.88 740.3 683 535 443.95 
MS635 Upper Ohio 
Surface 
Water 
11/3/15 16.2 79 7.74 7.59 741.2 364.4 306.6 236.86 
MS636 Upper Ohio 
Surface 
Water 
11/3/15 14.2 96.2 9.83 7.59 739 618.4 492.3 401.96 
MS637 Upper Ohio 
Surface 
Water 
11/3/15 12.1 77.5 8.27 7.46 739 515.6 390.1 335.14 
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Sample Watershed Sample Type 
Analysis 
Date 
Temp 
(°C) 
DO 
(%) 
DO 
(mg/L) 
pH 
Pressure 
(mmHg) 
Cond. 
(µS) 
Specific 
Cond. 
(µS/cm) 
TDS 
(mg/L) 
MS638 Upper Ohio 
Surface 
Water 
11/3/15 15.9 68.2 6.67 7.59 738.2 558.9 468.7 363.285 
MS639 Upper Ohio 
Surface 
Water 
11/3/15 16.1 51.9 5.01 7.05 737.5 593 496.5 385.45 
MS640 Upper Ohio 
Surface 
Water 
11/3/15 15.6 70.2 6.89 7.5 738.3 515.8 426.3 335.27 
MS642 Upper Ohio 
Surface 
Water 
11/17/15 10.5 79.2 8.8 7.39 740.9 531.3 386.9 345.345 
MS643 Upper Ohio 
Surface 
Water 
11/17/15 12.4 78.3 8.31 7.64 740.7 554.8 422.7 360.62 
MS644 Upper Ohio 
Surface 
Water 
11/17/15 12.8 76.1 8.01 7.73 739.9 578.9 446.1 376.285 
MS645 Upper Ohio 
Surface 
Water 
11/17/15 12.1 76 8.13 7.68 740.4 518.6 393.3 337.09 
MS646 Upper Ohio 
Surface 
Water 
11/17/15 13.5 80.2 8.3 7.8 741.2 377.2 296.7 245.18 
MS647 Upper Ohio 
Surface 
Water 
11/17/15 12.2 119 12.58 7.89 738.9 617.5 468 401.375 
MS648 Upper Ohio 
Surface 
Water 
11/23/15 6.4 93.3 11.47 7.8 738.1 176.1 114.3 114.465 
MS649 Upper Ohio Groundwater 11/23/15 10.8 66 7.28 7.09 737.5 413.7 300.7 268.905 
MS650 Upper Ohio Groundwater 11/23/15 15.1 51.45 5.15 6.98 737.2 422 343.2 274.3 
MS655 Upper Ohio 
Surface 
Water 
12/4/15 8.3 85.5 10.14 7.65 747.3 503.5 343.7 327.275 
MS656 Upper Ohio 
Surface 
Water 
12/4/15 8.3 98.3 11.37 7.66 747.3 552.6 376.8 359.19 
MS657 Upper Ohio 
Surface 
Water 
12/4/15 10.4 61.1 6.78 7.21 746.3 597.8 430.5 388.57 
MS658 Upper Ohio 
Surface 
Water 
12/4/15 8 91.6 10.65 7.56 747.2 500.5 339.7 325.325 
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DO 
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MS659 Upper Ohio 
Surface 
Water 
12/4/15 8.8 111.1 12.72 7.79 746.6 621.3 429.7 403.845 
MS660 Upper Ohio 
Surface 
Water 
12/4/15 9 95.6 10.95 7.85 748.5 396.5 275.4 257.725 
MS661 Upper Ohio 
Surface 
Water 
12/15/15 9.4 83.1 9.47 7.83 731 533.5 375.5 346.775 
MS662 Upper Ohio 
Surface 
Water 
12/15/15 8.9 77.6 8.93 7.77 731 554.8 385.7 360.62 
MS663 Upper Ohio 
Surface 
Water 
12/15/15 10.2 59.8 6.58 7.3 730.4 612 438.8 397.8 
MS664 Upper Ohio 
Surface 
Water 
12/15/15 8.6 93 10.49 7.53 731.2 535.6 367.5 348.14 
MS665 Upper Ohio 
Surface 
Water 
12/15/15 8 87.7 10.31 7.63 733 399.8 270.4 259.87 
MS666 Upper Ohio 
Surface 
Water 
12/15/15 9.2 97.8 10.95 7.67 731.2 647.1 452 420.615 
MS667 Upper Ohio 
Surface 
Water 
12/31/15 8.5 83.2 9.68 7.43 740.1 532.2 364.3 345.93 
MS668 Upper Ohio 
Surface 
Water 
12/31/15 7.9 83.3 9.8 7.69 739.8 532 358 345.8 
MS669 Upper Ohio 
Surface 
Water 
12/31/15 9.7 63.4 6.92 7.31 738.7 530.8 375.4 345.02 
MS670 Upper Ohio 
Surface 
Water 
12/31/15 7.2 83 9.91 7.44 739.6 486.4 320.9 316.16 
MS671 Upper Ohio 
Surface 
Water 
12/31/15 7.3 89.6 10.72 7.72 740.7 400.7 265.6 260.455 
MS672 Upper Ohio 
Surface 
Water 
12/31/15 7.4 90.3 10.73 7.83 738.2 576.1 382.3 374.465 
MS675 Upper Ohio 
Surface 
Water 
1/13/16 7.1 98.2 11.56 7.71 734.8 472.8 349.6 307.32 
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MS676 Upper Ohio 
Surface 
Water 
1/13/16 8.7 95.9 11.07 7.77 734.7 500.7 346.3 325.455 
MS677 Upper Ohio 
Surface 
Water 
1/13/16 8.9 90.7 10.42 7.44 734.7 522.2 364.2 339.43 
MS678 Upper Ohio 
Surface 
Water 
1/13/16 8.2 98.6 11.57 7.44 734.6 477.2 324.8 310.18 
MS679 Upper Ohio 
Surface 
Water 
1/13/16 10.7 91.1 9.79 7.58 734.7 375.4 274.7 244.01 
MS680 Upper Ohio 
Surface 
Water 
1/13/16 11 93.4 10.09 7.55 734.6 583.9 432.6 379.535 
MS681 Upper Ohio 
Surface 
Water 
1/13/16 10.95 61.5 6.8 6.96 732.9 534.7 390 347.555 
MS682 Upper Ohio Groundwater 1/13/16 12.55 8.7 0.92 7.24 733.15 467.85 356.95 304.1025 
MS691 Upper Ohio 
Surface 
Water 
1/27/16 2.5 100.4 13.33 7.86 740.2 587.3 336.1 381.745 
MS692 Upper Ohio 
Surface 
Water 
1/27/16 3.6 81.4 10.69 8.03 739.9 512 303.5 332.8 
MS693 Upper Ohio 
Surface 
Water 
1/27/16 7.8 56.8 6.74 7.67 738.7 558.2 374.4 362.83 
MS694 Upper Ohio 
Surface 
Water 
1/27/16 2.7 83.7 11.23 7.75 739.4 495.7 285.8 322.205 
MS695 Upper Ohio 
Surface 
Water 
1/27/16 2.9 90.2 11.89 7.71 738.6 640.3 371.6 416.195 
MS697 Upper Ohio 
Surface 
Water 
1/27/16 2.4 103.7 13.72 7.75 740.5 409 227.7 265.85 
MS698 Upper Ohio Groundwater 1/27/16 12.6 40.75 4.34 7.19 737.3 409.65 312.15 266.2725 
MS699 Upper Ohio Groundwater 1/27/16 11.15 42.35 4.45 7.15 737.8 544.7 395.95 354.055 
MS703 Upper Ohio 
Surface 
Water 
2/10/16 0.8 194.5 22.17 7.94 730.3 557.7 300.7 362.505 
MS704 Upper Ohio 
Surface 
Water 
2/10/16 11.8 98 13.47 8.3 729.7 517.5 288.3 336.375 
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MS705 Upper Ohio 
Surface 
Water 
2/10/16 8.95 62.65 7.29 7.07 736.5 493.55 338 320.8075 
MS706 Upper Ohio 
Surface 
Water 
2/10/16 1 136.4 17.62 7.81 729.8 511.5 277.7 332.475 
MS707 Upper Ohio 
Surface 
Water 
2/10/16 3.1 104 13.56 7.88 731.9 405.5 236 263.575 
MS708 Upper Ohio 
Surface 
Water 
2/10/16 2.8 190.4 20.07 7.82 729.2 628.9 352.2 408.785 
MS719 Upper Ohio 
Surface 
Water 
2/24/16 8.7 100.5 11.59 7.44 720.2 439.5 305.2 285.675 
MS720 Upper Ohio 
Surface 
Water 
2/24/16 8.1 90 10.49 7.35 720 373.6 254.1 242.84 
MS721 Upper Ohio 
Surface 
Water 
2/24/16 8.9 97.1 11.07 7.61 719.2 413.7 287.1 268.905 
MS722 Upper Ohio 
Surface 
Water 
2/24/16 10.6 65.7 7.22 7.17 717.8 475.2 346.2 308.88 
MS723 Upper Ohio 
Surface 
Water 
2/24/16 10.2 109 11.95 7.53 717 503.3 362.3 327.145 
MS724 Upper Ohio 
Surface 
Water 
2/24/16 6 102.5 12.46 7.67 717.7 366.1 234.8 237.965 
MS725 Upper Ohio Groundwater 2/24/16 11.3 44.35 4.8 8.44 715.9 815.5 604 530.075 
MS726 Upper Ohio Groundwater 2/24/16 13.75 18.38 1.9 7.03 713.15 413.85 325.5 269.0025 
MS733 Upper Ohio 
Surface 
Water 
3/15/16 11.4 85.3 9.3 7.02 729.8 316.1 234.7 205.465 
MS734 Upper Ohio 
Surface 
Water 
3/15/16 10.7 80.1 8.85 7.18 730 367.8 268.1 239.07 
MS735 Upper Ohio 
Surface 
Water 
3/15/16 10.3 63.9 7.1 6.98 729.3 422.4 304.1 274.56 
MS736 Upper Ohio 
Surface 
Water 
3/15/16 11.5 81.1 8.81 7.22 730.2 321.4 239.1 208.91 
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MS737 Upper Ohio 
Surface 
Water 
3/15/16 11.6 89.7 9.44 7.37 729.8 403.9 301.9 262.535 
MS738 Upper Ohio 
Surface 
Water 
3/15/16 9.6 102.5 11.43 7.79 731.7 375.8 266.3 244.27 
MS752 Upper Ohio 
Surface 
Water 
3/29/16 9.2 100.7 11.59 7.97 740.3 463 324.1 300.95 
MS753 Upper Ohio 
Surface 
Water 
3/29/16 8.7 95 10.95 7.71 740.4 468.3 322.8 304.395 
MS754 Upper Ohio 
Surface 
Water 
3/29/16 10.2 62.1 6.92 7.36 739.6 509.6 365.6 331.24 
MS755 Upper Ohio 
Surface 
Water 
3/29/16 9.4 94.7 10.8 7.65 740.6 440.6 310 286.39 
MS756 Upper Ohio 
Surface 
Water 
3/29/16 9.8 88 9.98 7.92 742.4 382.9 271.8 248.885 
MS757 Upper Ohio 
Surface 
Water 
3/29/16 10.7 107.6 11.97 8.03 740 541.3 392.7 351.845 
MS766 Upper Ohio Groundwater 4/19/16 12.55 36.1 3.82 6.73 731.1 540.5 413.45 351.325 
MS767 Upper Ohio 
Surface 
Water 
4/19/16 17.9 103.3 9.86 7.94 733.6 329.4 284.8 214.11 
MS768 Upper Ohio 
Surface 
Water 
4/19/16 14.5 76.8 7.84 7.83 738.1 454.3 365.1 295.295 
MS769 Upper Ohio 
Surface 
Water 
4/19/16 16.1 56.1 5.64 7.81 738 454.8 377.4 295.62 
MS770 Upper Ohio 
Surface 
Water 
4/19/16 14.3 53.6 5.44 7.3 737.4 526.3 422 342.095 
MS771 Upper Ohio 
Surface 
Water 
4/19/16 16.8 54.7 5.34 7.66 738.2 448.4 379.9 291.46 
MS772 Upper Ohio 
Surface 
Water 
4/19/16 16.6 67.7 6.62 7.7 738.1 501 420.9 325.65 
MS773 Upper Ohio 
Surface 
Water 
4/19/16 14.4 58.4 6.03 8.01 740.1 382.1 307.3 248.365 
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MS775 Upper Ohio 
Surface 
Water 
5/3/16 14.3 74.8 7.66 7.86 731.1 433.3 345.5 281.645 
MS776 Upper Ohio 
Surface 
Water 
5/3/16 12.9 59.3 6.3 7.83 730.9 435 334.9 282.75 
MS777 Upper Ohio 
Surface 
Water 
5/3/16 12.8 46.2 4.88 7.4 730 519.9 399.7 337.935 
MS778 Upper Ohio 
Surface 
Water 
5/3/16 14.7 54.4 5.55 7.82 730.7 419.4 337.2 272.61 
MS779 Upper Ohio 
Surface 
Water 
5/3/16 14.8 58.6 5.9 7.83 730.1 547.6 447.4 355.94 
MS780 Upper Ohio 
Surface 
Water 
5/3/16 16.6 59.3 5.8 8.06 731.9 356.2 299.6 231.53 
MS849 Upper Ohio Groundwater 9/25/16 14.4 10.55 1.07 6.44 734.55 785 627.5 510.25 
MS859 Upper Ohio Groundwater 10/4/16 14.45 10.5 1.07 6.7 734.15 794 631 516.1 
MS886 Upper Ohio 
Surface 
Water 
11/5/16 8.7 89 10.44 6.8 744.6 3.5 2.3 2.275 
MS915 Upper Ohio Groundwater 11/13/16 13.9 6 0.615 8.4 743.4 1226.5 967.5 797.225 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 12.5 33.6 3.3 8.29 737.4 670 543 435.5 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 11.9 29.4 3.17 7.84 740.2 611.4 458.1 397.41 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 15.85 10.05 1 6.71 729.6 693 575 450.45 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 17.4 6.55 0.62 6.58 731.3 754.5 650 490.425 
MS047 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 23 58.2 4.85 7.26 736.7 301.3 292.5 195.845 
MS048 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 21.3 37.2 3.24 7.13 736.8 333.4 310.2 216.71 
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Appendix F: Ion Chromatography Data 
Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 4.59 35.17 bdl 0.60 bdl bdl 76.58 
MS006 Connoquenessing Groundwater 8/28/11 N/A 7.09 N/A 0.06 1.20 N/A 30.30 
MS007 Connoquenessing Groundwater 8/28/11 N/A 45.77 N/A N/A 3.43 0.87 43.81 
MS009 Connoquenessing Groundwater 9/19/11 N/A 2.14 N/A N/A 1.27 N/A 11.31 
MS010 Connoquenessing Groundwater 9/19/11 N/A 16.78 N/A N/A 0.52 1.52 12.04 
MS014 Connoquenessing Groundwater 9/22/11 N/A 4.15 N/A N/A 1.14 10.76 N/A 
MS015 Connoquenessing Groundwater 10/22/11 N/A 222.69 N/A 1.39 1.60 N/A 15.89 
MS016 Connoquenessing Groundwater 10/22/11 N/A 6.89 N/A N/A 2.78 N/A 7.09 
MS017 Connoquenessing Groundwater 10/22/11 N/A 44.92 N/A 0.32 0.24 N/A 6.57 
MS018 Connoquenessing Groundwater 10/22/11 N/A 46.22 N/A 0.32 1.21 N/A 134.70 
MS019 Connoquenessing Groundwater 10/22/11 N/A 3.19 N/A 0.07 0.95 0.68 9.62 
MS020 Connoquenessing Groundwater 11/26/11 N/A 46.02 N/A 0.47 1.29 0.31 134.82 
MS022 Connoquenessing Groundwater 11/26/11 N/A 6.00 N/A N/A 1.87 1.21 17.78 
MS023 Connoquenessing Groundwater 11/26/11 N/A 44.62 N/A 0.08 1.28 N/A 20.06 
MS024 Connoquenessing Groundwater 11/26/11 N/A 38.34 N/A 0.09 1.20 N/A 16.28 
MS026 Connoquenessing Groundwater 1/17/12 N/A 11.35 N/A N/A 1.47 N/A 35.41 
MS027 Connoquenessing Groundwater 1/17/12 N/A 12.88 N/A 0.34 1.64 N/A 37.12 
MS032 Connoquenessing Groundwater 5/12/12 0.03 14.02 N/A 0.14 3.14 bdl 38.63 
MS033 Connoquenessing Groundwater 5/12/12 0.08 15.26 N/A 0.19 0.15 bdl 10.07 
MS034 Connoquenessing Groundwater 5/12/12 0.03 14.88 N/A 0.08 0.14 bdl 30.94 
MS050 Connoquenessing Groundwater 9/5/12 5.80 143.64 bdl bdl 0.96 0.20 34.43 
MS051 Connoquenessing Groundwater 9/5/12 5.31 1.81 bdl bdl 0.49 bdl 10.01 
MS052 Connoquenessing Groundwater 9/5/12 5.35 63.50 bdl bdl 1.09 bdl 43.50 
MS053 Connoquenessing Groundwater 9/5/12 3.04 45.79 bdl 0.30 0.62 0.23 102.10 
MS054 Connoquenessing Groundwater 9/5/12 5.02 1.94 bdl 0.03 0.25 bdl 11.34 
MS055 Connoquenessing Groundwater 9/5/12 0.10 37.51 N/A 0.21 0.30 bdl 15.66 
MS056 Connoquenessing Groundwater 9/5/12 5.21 7.68 bdl bdl 14.69 bdl 30.58 
  
2
1
6
 
Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS057 Connoquenessing Groundwater 9/5/12 1.53 7.91 bdl 0.03 0.26 bdl 14.20 
MS058 Connoquenessing Groundwater 9/5/12 0.13 44.65 N/A bdl 1.07 bdl 20.18 
MS064 Connoquenessing Groundwater 9/14/12 4.27 34.77 bdl bdl 0.64 bdl 55.29 
MS065 Connoquenessing Groundwater 9/14/12 4.52 84.99 bdl bdl 1.15 bdl 21.89 
MS066 Connoquenessing Groundwater 9/14/12 0.92 12.23 bdl 0.05 0.20 bdl 41.06 
MS067 Connoquenessing Groundwater 9/14/12 2.79 5.76 bdl bdl 0.26 bdl 66.49 
MS068 Connoquenessing Groundwater 9/14/12 1.15 144.76 bdl bdl 1.04 bdl 20.70 
MS071 Connoquenessing Groundwater 10/4/12 4.49 6.05 bdl bdl 0.08 bdl 43.08 
MS072 Connoquenessing Groundwater 10/4/12 3.03 6.56 bdl bdl 0.38 bdl 14.70 
MS073 Connoquenessing Groundwater 10/4/12 2.26 1.64 bdl bdl 0.08 bdl 11.88 
MS074 Connoquenessing Groundwater 10/4/12 5.28 6.87 bdl bdl bdl bdl 31.76 
MS075-
1 
Connoquenessing Groundwater 9/5/12 1.42 35.28 N/A 0.25 0.58 bdl 56.02 
MS075-
2 
Connoquenessing Groundwater 9/16/12 1.91 40.51 N/A 0.27 0.37 bdl 55.22 
MS085 Connoquenessing Groundwater 11/7/12 1.00 1.69 bdl bdl 0.43 2.26 10.92 
MS086 Connoquenessing Groundwater 11/7/12 2.95 155.07 bdl bdl 0.69 1.29 24.89 
MS087 Connoquenessing Groundwater 11/7/12 0.30 17.18 bdl 0.43 0.64 1.19 21.49 
MS088 Connoquenessing Groundwater 11/7/12 1.24 18.96 bdl 0.15 1.02 0.62 44.34 
MS089 Connoquenessing Groundwater 11/7/12 3.02 9.85 bdl bdl 1.26 0.41 23.49 
MS090 Connoquenessing Groundwater 11/7/12 0.68 65.71 bdl 0.09 1.21 0.60 49.44 
MS091 Connoquenessing Groundwater 11/7/12 0.96 37.19 bdl bdl 0.74 1.28 8.52 
MS092 Connoquenessing Groundwater 11/7/12 4.44 5.60 bdl 0.07 0.43 1.28 22.37 
MS098 Connoquenessing Groundwater 12/7/12 0.15 1.44 bdl bdl 0.05 0.15 10.93 
MS099 Connoquenessing Groundwater 12/7/12 2.68 36.03 bdl bdl 0.54 bdl 105.94 
MS100 Connoquenessing Groundwater 12/7/12 4.87 20.61 bdl bdl bdl bdl 79.65 
MS101 Connoquenessing Groundwater 12/7/12 1.88 118.79 bdl 0.88 bdl bdl 18.33 
MS102 Connoquenessing Groundwater 12/7/12 2.77 43.10 bdl 0.28 bdl bdl 105.32 
MS103 Connoquenessing Groundwater 12/7/12 4.82 16.19 bdl bdl 14.84 bdl 17.57 
MS104 Connoquenessing Groundwater 12/7/12 3.70 3.84 bdl bdl 0.80 bdl 10.37 
  
2
1
7
 
Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
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MS105 Connoquenessing Groundwater 12/7/12 3.39 5.25 bdl bdl bdl bdl 16.05 
MS106 Connoquenessing Groundwater 12/7/12 2.66 16.96 bdl bdl bdl bdl 23.81 
MS107 Connoquenessing Groundwater 12/7/12 0.65 6.48 bdl bdl 26.81 bdl 18.61 
MS113 Connoquenessing Groundwater 1/15/13 1.84 20.13 bdl 0.12 1.87 bdl 9.06 
MS114 Connoquenessing Groundwater 1/15/13 6.07 1.67 bdl bdl 0.30 bdl 10.42 
MS115 Connoquenessing Groundwater 1/15/13 0.38 156.41 bdl bdl bdl bdl 31.14 
MS116 Connoquenessing Groundwater 1/15/13 0.50 128.19 bdl bdl 0.90 bdl 18.05 
MS117 Connoquenessing Groundwater 1/15/13 4.87 17.53 bdl bdl 0.84 bdl 4.50 
MS118 Connoquenessing Groundwater 1/15/13 5.65 3.40 bdl bdl 0.20 bdl 34.88 
MS119 Connoquenessing Groundwater 1/15/13 0.67 34.72 bdl bdl 25.90 bdl 35.36 
MS120 Connoquenessing Groundwater 1/15/13 5.54 64.71 bdl bdl 1.05 bdl 46.79 
MS121 Connoquenessing Groundwater 1/15/13 0.30 2.79 bdl bdl 0.21 bdl 14.05 
MS124 Connoquenessing Groundwater 1/16/13 5.87 271.90 bdl bdl 1.13 bdl 25.85 
MS125 Connoquenessing Groundwater 1/16/13 0.05 19.44 bdl 0.19 0.16 bdl 0.58 
MS126 Connoquenessing Groundwater 1/16/13 6.72 9.40 bdl bdl 0.32 bdl 71.31 
MS127 Connoquenessing Groundwater 1/16/13 0.16 59.58 bdl bdl 0.42 bdl 46.03 
MS128 Connoquenessing Groundwater 1/16/13 5.97 9.46 bdl bdl 0.33 bdl 11.26 
MS143 Connoquenessing Groundwater 1/30/13 1.52 1.08 bdl 0.57 0.17 bdl 9.52 
MS145 Connoquenessing Groundwater 1/30/13 3.03 40.98 bdl 1.07 bdl bdl 15.25 
MS157 Connoquenessing Groundwater 2/25/13 0.77 1.29 bdl 0.05 bdl bdl 9.84 
MS159  Connoquenessing Groundwater 2/25/13 1.49 33.29 bdl 0.17 0.67 bdl 28.78 
MS160 Connoquenessing Groundwater 2/25/13 5.49 35.29 bdl 0.27 0.40 bdl 58.82 
MS161 Connoquenessing Groundwater 2/25/13 5.78 108.81 bdl 0.91 0.43 bdl 18.03 
MS164 Connoquenessing Groundwater 3/5/13 1.29 9.00 bdl bdl 0.28 bdl 5.21 
MS165-
1 
Connoquenessing Groundwater 3/20/13 6.52 1.44 bdl bdl 0.85 bdl 10.36 
MS165-
2 
Connoquenessing Groundwater 3/20/13 1.59 1.55 bdl bdl 0.56 bdl 9.63 
MS171 Connoquenessing Groundwater 4/17/13 4.36 12.80 bdl 0.41 bdl bdl 1.89 
MS173 Connoquenessing Groundwater 4/17/13 4.85 6.97 bdl bdl 3.73 bdl 22.78 
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Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
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Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS174 Connoquenessing Groundwater 4/17/13 2.22 44.58 bdl 0.61 bdl bdl 0.62 
MS175 Connoquenessing Groundwater 4/17/13 5.79 5.90 bdl 0.44 bdl bdl 15.33 
MS182 Connoquenessing Groundwater 5/6/13 4.12 169.77 bdl 1.74 0.22 bdl 34.89 
MS183 Connoquenessing Groundwater 5/6/13 1.64 233.74 bdl 3.20 bdl bdl 24.14 
MS184 Connoquenessing Groundwater 5/6/13 4.73 42.92 bdl 0.87 bdl 0.32 87.25 
MS186 Connoquenessing Groundwater 5/6/13 4.68 168.57 bdl 1.59 0.43 bdl 27.57 
MS187 Connoquenessing Groundwater 5/6/13 2.75 67.70 bdl 0.53 0.65 bdl 60.80 
MS188 Connoquenessing Groundwater 7/12/13 0.14 4.01 bdl 0.80 0.28 bdl 5.08 
MS190 Connoquenessing Groundwater 7/12/13 0.05 5.14 bdl 0.67 0.22 bdl 15.49 
MS192 Connoquenessing Groundwater 7/12/13 0.11 30.49 bdl 1.46 1.01 bdl 2.46 
MS193 Connoquenessing Groundwater 7/12/13 0.08 45.74 bdl 1.44 0.18 bdl 0.75 
MS198 Connoquenessing Groundwater 8/6/13 0.12 6.08 bdl bdl 0.41 bdl 27.84 
MS199 Connoquenessing Groundwater 8/6/13 0.06 3.78 bdl bdl 2.10 bdl 44.84 
MS200 Connoquenessing Groundwater 8/6/13 0.11 62.03 bdl bdl 0.67 bdl 61.03 
MS201 Connoquenessing Groundwater 8/6/13 0.04 117.37 bdl 0.33 N/A bdl 32.14 
MS202 Connoquenessing Groundwater 8/6/13 0.19 187.61 bdl 0.98 1.09 bdl 38.00 
MS204 Connoquenessing Groundwater 8/6/13 0.03 36.79 bdl bdl 0.63 bdl 35.36 
MS206 Connoquenessing Groundwater 8/6/13 0.52 47.13 bdl bdl 1.50 bdl 106.71 
MS207 Connoquenessing Groundwater 8/6/13 0.01 0.66 bdl bdl 0.05 bdl 22.35 
MS210 Connoquenessing Groundwater 8/16/13 0.18 2.05 bdl bdl 0.78 0.62 14.10 
MS211 Connoquenessing Groundwater 8/16/13 bdl 29.57 bdl bdl 2.93 bdl 20.45 
MS215 Connoquenessing 
Surface 
Water 
8/16/13 0.36 78.87 bdl 0.35 1.50 bdl 24.31 
MS217 Connoquenessing Groundwater 8/31/13 bdl 60.77 bdl 1.18 6.24 bdl 37.63 
MS218 Connoquenessing Groundwater 9/6/13 0.02 29.00 bdl 1.31 bdl bdl 23.78 
MS219 Connoquenessing Groundwater 9/6/13 bdl 36.65 bdl 1.53 14.94 bdl 25.68 
MS220 Connoquenessing Groundwater 9/6/13 bdl 13.63 bdl 1.64 11.76 bdl 43.62 
MS221 Connoquenessing Groundwater 9/13/13 bdl 48.61 bdl 1.04 1.80 bdl 19.62 
MS223 Connoquenessing Groundwater 9/13/13 bdl 11.25 bdl 1.39 10.68 bdl 38.58 
MS224 Connoquenessing Groundwater 9/13/13 bdl 11.21 bdl 0.59 0.23 bdl 11.46 
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Date 
Fluoride 
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Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
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Sulfate 
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MS225 Connoquenessing Groundwater 9/13/13 bdl 9.19 bdl 0.53 0.39 bdl 12.20 
MS229 Connoquenessing Groundwater 10/3/13 0.97 195.62 bdl bdl 0.18 bdl 20.14 
MS230 Connoquenessing Groundwater 10/24/13 bdl 167.68 bdl 0.08 bdl bdl 28.10 
MS231 Connoquenessing Groundwater 10/24/13 bdl 147.24 bdl 0.31 0.42 bdl 31.21 
MS232 Connoquenessing Groundwater 10/24/13 bdl 12.84 bdl bdl 0.56 bdl 19.25 
MS233 Connoquenessing Groundwater 10/24/13 bdl 4.17 bdl bdl 0.40 bdl 48.99 
MS234 Connoquenessing Groundwater 10/24/13 bdl 5.59 bdl bdl 0.31 bdl 29.82 
MS235 Connoquenessing Groundwater 10/24/13 bdl 34.39 bdl bdl 0.38 bdl 33.94 
MS253 Connoquenessing Groundwater 1/9/14 bdl 179.10 bdl bdl 0.93 bdl 111.40 
MS254 Connoquenessing Groundwater 1/9/14 bdl 329.90 bdl 2.10 2.80 bdl 178.30 
MS255 Connoquenessing Groundwater 1/16/14 bdl 1.30 bdl bdl 0.30 bdl 10.70 
MS256 Connoquenessing Groundwater 1/16/14 bdl 142.60 bdl bdl 1.50 bdl 29.20 
MS257 Connoquenessing Groundwater 1/16/14 bdl 10.50 bdl bdl 0.30 bdl 13.10 
MS269 Connoquenessing Groundwater 2/19/14 bdl 91.18 bdl 0.06 0.83 bdl 19.44 
MS270 Connoquenessing Groundwater 2/19/14 bdl 62.87 bdl 0.06 0.77 bdl 30.96 
MS271 Connoquenessing Groundwater 2/19/14 bdl 8.57 bdl bdl 0.87 bdl 13.85 
MS272 Connoquenessing Groundwater 2/19/14 bdl 4.50 bdl bdl 1.18 bdl 10.08 
MS273 Connoquenessing Groundwater 3/11/14 bdl 11.45 bdl bdl 6.66 bdl 19.70 
MS274 Connoquenessing Groundwater 3/13/14 bdl 2.01 bdl bdl 18.08 bdl 10.19 
MS275 Connoquenessing Groundwater 3/13/14 bdl 2.93 bdl bdl 17.18 bdl 15.14 
MS276 Connoquenessing Groundwater 3/13/14 bdl 0.48 bdl bdl 0.59 bdl 12.37 
MS277 Connoquenessing Groundwater 3/13/14 bdl 87.12 bdl bdl 17.13 bdl 11.86 
MS297 Connoquenessing Groundwater 3/21/14 bdl 4.50 bdl bdl 4.17 bdl 30.13 
MS298 Connoquenessing Groundwater 4/9/14 bdl 42.47 bdl 0.02 0.38 bdl 3.55 
MS299 Connoquenessing Groundwater 4/9/14 bdl 43.62 bdl bdl 0.18 bdl 63.16 
MS300 Connoquenessing Groundwater 4/9/14 bdl 59.78 bdl bdl 0.72 bdl 22.06 
MS301 Connoquenessing Groundwater 4/9/14 bdl 6.53 bdl bdl 0.30 bdl 13.94 
MS302 Connoquenessing Groundwater 4/9/14 bdl 210.99 bdl 1.01 0.14 bdl 29.51 
MS303 Connoquenessing Groundwater 4/9/14 bdl 12.39 bdl bdl 3.33 bdl 15.93 
MS304 Connoquenessing Groundwater 4/9/14 bdl 1.74 bdl bdl 1.27 bdl 25.19 
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MS318 Connoquenessing Groundwater 5/20/14 bdl 35.05 bdl 0.18 0.77 bdl 3.38 
MS319 Connoquenessing Groundwater 5/20/14 bdl 1.06 bdl bdl 1.30 bdl 15.59 
MS320 Connoquenessing Groundwater 5/20/14 bdl 138.75 bdl 0.72 1.02 bdl 41.43 
MS321 Connoquenessing Groundwater 5/20/14 bdl 113.08 bdl 0.81 0.66 bdl 17.79 
MS322 Connoquenessing Groundwater 5/20/14 bdl 13.55 bdl bdl 0.28 bdl 16.54 
MS323 Connoquenessing Groundwater 5/20/14 bdl 6.16 bdl bdl 0.49 bdl 19.37 
MS324 Connoquenessing Groundwater 5/20/14 bdl 7.40 bdl 0.09 1.13 bdl 16.29 
MS333 Connoquenessing Groundwater 7/17/14 bdl 1.27 bdl bdl 0.31 bdl 12.84 
MS334 Connoquenessing Groundwater 7/17/14 0.04 196.57 bdl 2.45 0.81 bdl 30.46 
MS335 Connoquenessing Groundwater 7/17/14 0.06 7.07 bdl bdl 0.18 bdl 40.52 
MS336 Connoquenessing Groundwater 7/17/14 bdl 15.70 bdl bdl 0.21 bdl 31.17 
MS337 Connoquenessing Groundwater 7/17/14 bdl 3.98 bdl bdl 0.19 bdl 50.06 
MS338 Connoquenessing Groundwater 7/17/14 bdl 7.34 bdl bdl 0.40 bdl 14.94 
MS345 Connoquenessing Groundwater 7/23/14 0.48 42.42 bdl 0.39 0.20 0.32 79.65 
MS346 Connoquenessing Groundwater 7/23/14 bdl 31.02 bdl bdl 0.08 bdl 17.45 
MS347 Connoquenessing Groundwater 7/30/14 bdl 15.00 bdl bdl 6.69 bdl 43.51 
MS348 Connoquenessing Groundwater 7/30/14 bdl 265.14 bdl bdl 16.40 bdl 64.73 
MS349 Connoquenessing Groundwater 7/30/14 1.09 98.49 bdl 0.80 2.87 0.55 7.40 
MS350 Connoquenessing Groundwater 7/30/14 0.13 59.16 bdl bdl 6.90 bdl 53.62 
MS351 Connoquenessing Groundwater 8/12/14 bdl 3.86 bdl bdl 0.25 bdl 6.71 
MS352 Connoquenessing Groundwater 8/12/14 bdl 1.66 bdl bdl 0.30 bdl 10.46 
MS353 Connoquenessing Groundwater 8/12/14 0.08 1.71 bdl bdl 0.26 bdl 5.86 
MS354 Connoquenessing Groundwater 8/12/14 0.40 0.53 bdl bdl 0.35 0.30 1.57 
MS355 Connoquenessing Groundwater 8/12/14 bdl 1.57 bdl bdl 0.30 bdl 5.13 
MS356 Connoquenessing Groundwater 8/12/14 bdl 7.80 bdl bdl 0.26 bdl 5.92 
MS357 Connoquenessing Groundwater 8/12/14 bdl 7.83 bdl bdl 0.42 0.23 14.71 
MS358 Connoquenessing 
Surface 
Water 
8/12/14 0.03 18.48 bdl bdl 22.04 bdl 19.08 
MS359 Connoquenessing Groundwater 8/12/14 bdl 7.11 0.16 bdl 7.53 bdl 16.09 
MS360 Connoquenessing Groundwater 8/26/14 bdl 23.06 bdl bdl 4.91 bdl 88.84 
  
2
2
1
 
Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS361 Connoquenessing Groundwater 8/26/14 0.60 53.01 bdl bdl 4.23 bdl 9.63 
MS375 Connoquenessing Groundwater 8/29/14 0.10 35.87 bdl 0.06 3.31 bdl 12.83 
MS376 Connoquenessing Groundwater 8/29/14 0.10 5.50 bdl 0.04 2.92 bdl 3.41 
MS377 Connoquenessing Groundwater 8/29/14 0.10 3.43 bdl bdl 3.23 bdl 18.06 
MS378 Connoquenessing Groundwater 8/29/14 0.10 90.70 bdl bdl 11.21 bdl 40.74 
MS379 Connoquenessing Groundwater 8/29/14 bdl 33.03 bdl bdl 10.81 bdl 28.54 
MS380 Connoquenessing Groundwater 8/29/14 bdl 58.12 bdl bdl 3.04 bdl 39.17 
MS381 Connoquenessing Groundwater 8/29/14 bdl 72.67 bdl bdl 5.34 bdl 9.14 
MS382 Connoquenessing Groundwater 8/29/14 bdl 32.00 bdl bdl 3.85 bdl 20.34 
MS383 Connoquenessing Groundwater 8/29/14 bdl 65.84 bdl 0.06 3.08 bdl 24.99 
MS384 Connoquenessing Groundwater 8/29/14 0.10 34.60 bdl 0.06 3.23 bdl 28.53 
MS385 Connoquenessing Groundwater 8/29/14 bdl 5.05 bdl bdl 16.72 bdl 19.65 
MS386 Connoquenessing Groundwater 8/29/14 bdl 59.73 bdl bdl 3.54 bdl 35.28 
MS387 Connoquenessing Groundwater 8/29/14 bdl 17.44 bdl bdl 19.60 bdl 22.22 
MS388 Connoquenessing Groundwater 9/8/14 bdl 26.33 bdl 0.04 2.89 bdl 16.85 
MS389 Connoquenessing Groundwater 9/8/14 0.10 2.59 bdl bdl 8.63 bdl 14.21 
MS390 Connoquenessing Groundwater 9/8/14 bdl 88.59 bdl bdl 6.53 bdl 51.91 
MS391 Connoquenessing Groundwater 9/16/14 0.10 27.88 bdl bdl 0.20 bdl 11.46 
MS392 Connoquenessing Groundwater 9/16/14 bdl 37.54 bdl bdl 0.16 bdl 14.10 
MS393 Connoquenessing Groundwater 9/16/14 0.14 0.82 bdl bdl 0.99 bdl 8.55 
MS394 Connoquenessing Groundwater 9/24/14 bdl 171.69 bdl bdl 7.18 bdl 28.43 
MS395 Connoquenessing Groundwater 9/24/14 bdl 73.64 bdl bdl 0.56 bdl 11.49 
MS396 Connoquenessing Groundwater 9/24/14 bdl 33.49 bdl bdl 1.09 bdl 6.11 
MS397 Connoquenessing Groundwater 9/24/14 0.11 38.06 bdl 0.20 0.77 bdl 8.08 
MS398 Connoquenessing Groundwater 9/24/14 0.33 3.79 bdl bdl 0.83 bdl 4.21 
MS400 Connoquenessing Groundwater 9/24/14 bdl 5.65 bdl bdl 0.82 bdl 44.07 
MS401 Connoquenessing Groundwater 9/25/14 bdl 121.51 bdl 1.10 1.14 bdl 25.38 
MS402 Connoquenessing Groundwater 9/25/14 0.07 12.25 bdl bdl 0.13 bdl 14.65 
MS403 Connoquenessing Groundwater 9/25/14 0.12 5.81 bdl bdl 0.34 bdl 17.02 
MS404 Connoquenessing Groundwater 10/14/14 bdl 10.97 bdl 0.54 0.53 bdl 84.26 
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MS405 Connoquenessing Groundwater 10/14/14 bdl 2.84 bdl 0.23 0.25 bdl 162.18 
MS406 Connoquenessing Groundwater 10/15/14 bdl 7.19 bdl bdl 0.13 bdl 13.31 
MS407 Connoquenessing Groundwater 10/15/14 0.12 1.40 bdl bdl 0.15 bdl 11.15 
MS408 Connoquenessing Groundwater 10/15/14 0.08 3.44 bdl bdl 0.21 bdl 25.16 
MS409 Connoquenessing Groundwater 10/15/14 0.08 20.71 bdl 0.25 0.20 bdl 2.79 
MS410 Connoquenessing Groundwater 10/29/14 bdl 1.21 bdl bdl 0.86 bdl 10.03 
MS412 Connoquenessing Groundwater 10/29/14 bdl 5.67 bdl bdl 1.68 bdl 12.71 
MS413 Connoquenessing Groundwater 10/29/14 bdl 158.59 bdl 0.65 1.02 bdl 21.37 
MS414 Connoquenessing Groundwater 10/29/14 bdl 163.92 bdl 1.29 1.11 bdl 20.85 
MS415 Connoquenessing Groundwater 10/29/14 bdl 41.71 bdl bdl 1.27 bdl 50.77 
MS416 Connoquenessing Groundwater 10/29/14 0.04 31.65 bdl 0.11 1.12 bdl 65.64 
MS417 Connoquenessing Groundwater 10/29/14 bdl 47.72 bdl 0.25 1.00 bdl 34.00 
MS418 Connoquenessing Groundwater 10/29/14 bdl 94.80 bdl 0.53 0.29 bdl 44.52 
MS419 Connoquenessing Groundwater 10/29/14 bdl 28.91 bdl bdl 0.14 bdl 13.11 
MS420 Connoquenessing Groundwater 11/9/14 bdl 1.38 bdl bdl 1.12 bdl 10.24 
MS421 Connoquenessing Groundwater 11/12/14 bdl 37.19 bdl 0.02 3.94 bdl 15.90 
MS422 Connoquenessing Groundwater 11/12/14 bdl 18.55 bdl bdl 1.69 bdl 2.57 
MS423 Connoquenessing Groundwater 11/20/14 0.39 4.56 bdl bdl 0.53 bdl 0.40 
MS424 Connoquenessing Groundwater 12/16/14 bdl 142.06 bdl 1.59 0.64 bdl 22.34 
MS428 Connoquenessing Groundwater 12/16/14 bdl 0.49 bdl bdl 0.08 bdl 14.86 
MS429 Connoquenessing Groundwater 12/16/14 0.15 225.42 bdl 0.25 0.42 bdl 2.26 
MS430 Connoquenessing Groundwater 12/16/14 bdl 15.61 bdl 0.08 0.11 bdl 3.89 
MS431 Connoquenessing 
Surface 
Water 
12/16/14 0.71 5.88 bdl 0.13 0.36 bdl 0.23 
MS434 Connoquenessing Groundwater 12/18/14 bdl 13.62 bdl bdl 2.52 bdl 22.30 
MS436 Connoquenessing Groundwater 1/15/15 bdl 52.05 bdl bdl 0.19 bdl 3.43 
MS437 Connoquenessing Groundwater 1/15/15 bdl 20.25 bdl bdl 0.33 bdl 7.78 
MS447 Connoquenessing Groundwater 2/6/15 0.07 2.18 bdl 0.79 0.86 bdl 3.49 
MS448 Connoquenessing Groundwater 2/6/15 0.01 5.89 bdl 0.46 1.03 bdl 51.40 
MS449 Connoquenessing Groundwater 2/6/15 0.03 3.28 bdl 0.42 0.15 bdl 2.40 
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Date 
Fluoride 
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Chloride 
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 Bromide 
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MS450 Connoquenessing Groundwater 2/26/15 0.01 51.46 bdl 0.06 0.44 bdl 8.79 
MS451 Connoquenessing Groundwater 4/14/15 bdl 94.13 bdl bdl 17.21 bdl 42.04 
MS453 Connoquenessing Groundwater 4/30/15 bdl 36.44 bdl 0.22 0.11 bdl 5.14 
MS539 Connoquenessing Groundwater 8/18/15 0.01 2.96 bdl bdl 4.66 bdl 14.42 
MS540 Connoquenessing Groundwater 8/18/15 0.03 29.84 bdl 0.05 0.62 bdl 2.99 
MS541 Connoquenessing Groundwater 8/18/15 0.06 17.80 bdl 0.05 0.07 bdl 7.50 
MS580 Connoquenessing Groundwater 9/15/15 0.03 193.26 bdl 0.95 1.36 0.10 10.27 
MS602 Connoquenessing Groundwater 10/8/15 0.01 265.52 bdl bdl 1.28 1.50 1.80 
MS604 Connoquenessing Groundwater 10/8/15 bdl 260.45 bdl bdl 1.31 1.38 1.78 
MS605 Connoquenessing Groundwater 10/16/15 bdl* 84.85 bdl bdl 0.88 bdl 23.42 
MS606 Connoquenessing Groundwater 10/16/15 bdl 10.80 bdl bdl 1.89 bdl 15.25 
MS607 Connoquenessing Groundwater 10/16/15 0.15 42.72 bdl bdl 0.29 bdl* 11.08 
MS608 Connoquenessing Groundwater 10/16/15 0.04 322.00 bdl 1.39 1.06 bdl 0.70 
MS609 Connoquenessing Groundwater 10/16/15 bdl 200.97 bdl bdl* 1.00 bdl 22.84 
MS610 Connoquenessing Groundwater 10/16/15 bdl 19.77 bdl bdl 3.14 bdl 35.05 
MS625 Connoquenessing Groundwater 10/23/15 bdl* 13.24 bdl bdl 6.22 bdl 31.78 
MS626 Connoquenessing Groundwater 10/23/15 bdl* 27.89 bdl bdl 0.32 bdl 37.42 
MS627 Connoquenessing Groundwater 10/23/15 0.04 34.16 bdl bdl 0.19 bdl 3.46 
MS628 Connoquenessing Groundwater 10/23/15 bdl 15.77 bdl bdl 1.29 bdl 2.72 
MS629 Connoquenessing Groundwater 10/23/15 bdl 4.80 bdl bdl 1.23 bdl 18.30 
MS630 Connoquenessing Groundwater 10/23/15 0.39 128.07 bdl 1.19 0.16 bdl 0.65 
MS631 Connoquenessing Groundwater 10/30/15 0.03 18.38 bdl bdl 0.14 bdl 5.15 
MS632 Connoquenessing Groundwater 10/30/15 0.04 31.69 bdl bdl 0.93 bdl 6.97 
MS633 Connoquenessing Groundwater 10/30/15 0.03 51.33 bdl bdl 0.12 bdl 17.46 
MS634 Connoquenessing Groundwater 10/30/15 bdl* 10.58 bdl bdl 27.92 bdl 16.54 
MS651 Connoquenessing 
Surface 
Water 
11/23/15 bdl 0.89 bdl bdl 0.78 bdl 12.19 
MS652 Connoquenessing Groundwater 11/23/15 bdl 24.91 bdl bdl 1.14 bdl 19.33 
MS653 Connoquenessing 
Surface 
Water 
11/23/15 bdl 0.68 bdl bdl 1.05 bdl 7.98 
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MS654 Connoquenessing Groundwater 11/23/15 bdl 0.57 bdl bdl 1.25 bdl 7.03 
MS673 Connoquenessing Groundwater 1/11/16 0.14 60.00 0.39 bdl bdl 0.22 3.04 
MS674 Connoquenessing Groundwater 1/11/16 bdl 8.60 bdl bdl bdl bdl 0.07 
MS758 Connoquenessing 
Surface 
Water 
4/5/16 0.13 5.24 bdl bdl 0.07 bdl 10.10 
MS759 Connoquenessing Groundwater 4/5/16 0.04 47.85 bdl bdl 8.21 bdl 22.85 
MS760 Connoquenessing Groundwater 4/5/16 0.19 27.60 bdl 0.08 5.27 bdl 10.03 
MS761 Connoquenessing Groundwater 4/5/16 0.19 25.73 bdl 0.10 0.05 bdl 7.69 
MS762 Connoquenessing Groundwater 4/5/16 0.03 1.62 bdl bdl 0.63 bdl 12.49 
MS763 Connoquenessing Groundwater 4/5/16 0.03 7.34 bdl bdl 2.90 bdl 29.90 
MS764 Connoquenessing Groundwater 4/5/16 0.14 2.50 bdl bdl 0.07 bdl 13.26 
MS765 Connoquenessing Groundwater 4/5/16 0.15 0.95 bdl bdl 0.09 bdl 12.60 
MS782 Connoquenessing Groundwater 5/12/16 0.09 38.39 bdl bdl bdl bdl 13.41 
MS818 Connoquenessing Groundwater 8/15/16 0.01 1.58 bdl bdl 2.59 bdl 20.85 
MS860 Connoquenessing Groundwater 10/11/16 0.04 20.80 bdl bdl 4.32 bdl 37.26 
MS094 Kiskiminetas Groundwater 11/25/12 1.10 1.83 bdl bdl 1.24 1.47 24.57 
MS152 Kiskiminetas Groundwater 2/3/13 1.05 5.05 bdl 0.07 0.74 bdl 2.03 
MS153 Kiskiminetas Groundwater 2/6/13 6.24 2.76 bdl bdl 15.54 bdl 25.16 
MS341 Kiskiminetas Groundwater 7/23/14 bdl 6.37 bdl bdl 1.06 bdl 1.08 
MS343 Kiskiminetas Groundwater 7/23/14 bdl 2.74 bdl bdl 14.37 bdl 30.66 
MS435 Kiskiminetas Groundwater 1/14/15 bdl 1.15 bdl bdl 1.75 bdl 23.56 
MS444 Kiskiminetas Groundwater 1/29/15 bdl 2.76 bdl bdl 16.99 bdl 30.03 
MS445 Kiskiminetas Groundwater 2/4/15 bdl 69.58 bdl bdl 40.68 bdl 35.93 
MS446 Kiskiminetas Groundwater 2/4/15 bdl 121.74 bdl 0.53 12.31 bdl 50.82 
MS130 Lower Allegheny Groundwater 1/22/13 1.36 0.74 bdl 0.38 2.30 bdl 14.47 
MS131 Lower Allegheny Groundwater 1/22/13 5.35 2.49 bdl 0.44 2.24 bdl 24.31 
MS132 Lower Allegheny Groundwater 1/22/13 4.07 1.65 bdl 0.38 1.93 bdl 20.51 
MS133 Lower Allegheny Groundwater 1/22/13 5.55 118.48 bdl 0.75 1.76 bdl 18.63 
MS134 Lower Allegheny Groundwater 1/22/13 0.30 3.59 bdl 0.27 2.54 bdl 12.28 
MS135 Lower Allegheny Groundwater 1/22/13 0.15 216.16 bdl 1.20 4.15 bdl 23.20 
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MS136 Lower Allegheny 
Surface 
Water 
1/22/13 0.23 117.41 bdl 0.40 2.85 bdl 24.01 
MS137 Lower Allegheny Groundwater 1/22/13 0.20 13.23 bdl 0.33 8.17 bdl 22.38 
MS141 Lower Allegheny Groundwater 1/22/13 4.08 40.93 bdl 1.14 bdl bdl 8.98 
MS169 Lower Allegheny Groundwater 4/12/13 4.88 25.71 bdl 0.55 bdl bdl 0.18 
MS194 Lower Allegheny Groundwater 7/12/13 0.15 7.45 bdl 0.97 0.05 bdl 3.74 
MS195 Lower Allegheny Groundwater 7/12/13 0.18 16.37 bdl 0.97 bdl bdl 0.38 
MS209 Lower Allegheny Groundwater 8/16/13 bdl 36.07 bdl bdl 2.89 bdl 12.70 
MS212 Lower Allegheny Groundwater 8/16/13 bdl 154.02 bdl bdl 1.14 bdl 19.72 
MS213 Lower Allegheny Groundwater 8/16/13 0.39 23.30 bdl bdl 1.07 bdl 2.63 
MS214 Lower Allegheny Groundwater 8/16/13 bdl 94.28 bdl bdl 1.05 bdl 0.72 
MS222 Lower Allegheny Groundwater 9/13/13 bdl 4.38 bdl 1.40 1.77 bdl 19.25 
MS226 Lower Allegheny Groundwater 9/26/13 0.06 7.06 bdl 0.79 0.24 bdl 7.29 
MS227 Lower Allegheny Groundwater 9/26/13 bdl 1.74 bdl 0.96 1.22 bdl 0.38 
MS228 Lower Allegheny Groundwater 9/26/13 bdl 87.12 bdl 1.07 55.89 bdl 21.32 
MS399 Lower Allegheny Groundwater 9/24/14 bdl 129.79 bdl bdl 9.21 bdl 25.63 
MS441 Lower Allegheny Groundwater 1/22/15 bdl 108.36 bdl bdl 32.11 bdl 23.84 
MS442 Lower Allegheny Groundwater 1/22/15 bdl 256.01 bdl 0.86 18.83 bdl 39.59 
MS443 Lower Allegheny Groundwater 1/29/15 bdl 1.69 bdl 0.47 1.61 bdl 2.34 
MS476 Lower Allegheny 
Surface 
Water 
6/11/15 bdl 32.84 bdl bdl 1.27 bdl 33.39 
MS477 Lower Allegheny 
Surface 
Water 
6/11/15 bdl 18.56 bdl bdl 0.57 bdl 21.78 
MS478 Lower Allegheny 
Surface 
Water 
6/11/15 bdl 59.82 bdl bdl 0.54 bdl 20.46 
MS479 Lower Allegheny 
Surface 
Water 
6/11/15 0.01 23.09 bdl bdl 3.51 0.27 29.78 
MS480 Lower Allegheny 
Surface 
Water 
6/11/15 bdl 195.40 bdl bdl 2.42 bdl 31.04 
MS487 Lower Allegheny Groundwater 6/19/15 bdl 4.70 bdl bdl 2.98 bdl 21.56 
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MS488 Lower Allegheny Groundwater 6/19/15 bdl 29.35 bdl bdl 1.01 bdl 10.61 
MS496 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 22.58 bdl bdl 1.43 bdl 34.25 
MS497 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 7.02 bdl bdl 0.30 bdl 15.70 
MS498 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 26.18 bdl bdl 0.43 bdl 16.97 
MS499 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 28.04 bdl bdl 0.60 bdl 19.51 
MS500 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 7.12 bdl bdl 3.01 bdl 27.88 
MS501 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 100.47 bdl bdl 1.60 bdl 30.87 
MS502 Lower Allegheny 
Surface 
Water 
7/2/15 bdl 50.45 bdl bdl 1.39 bdl 23.68 
MS504 Lower Allegheny Groundwater 7/7/15 bdl 261.94 bdl bdl 4.87 bdl 37.48 
MS505 Lower Allegheny 
Surface 
Water 
7/7/15 bdl 46.91 bdl bdl 2.43 bdl 111.37 
MS506 Lower Allegheny 
Surface 
Water 
7/7/15 bdl 21.11 bdl bdl 1.93 bdl 20.18 
MS507 Lower Allegheny Groundwater 7/7/15 bdl 70.22 bdl bdl 4.83 bdl 24.41 
MS508 Lower Allegheny Groundwater 7/7/15 bdl 7.15 bdl bdl 3.36 bdl 18.81 
MS526 Lower Allegheny 
Surface 
Water 
8/4/15 0.01 32.58 bdl bdl 1.05 bdl 35.85 
MS527 Lower Allegheny 
Surface 
Water 
8/4/15 0.03 9.02 bdl bdl 0.13 bdl 18.03 
MS528 Lower Allegheny 
Surface 
Water 
8/4/15 0.03 36.06 bdl bdl 0.12 bdl 15.58 
MS529 Lower Allegheny 
Surface 
Water 
8/4/15 0.03 32.44 bdl bdl 0.18 bdl 11.69 
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MS530 Lower Allegheny 
Surface 
Water 
8/4/15 0.17 26.43 bdl bdl 1.60 bdl 54.63 
MS531 Lower Allegheny 
Surface 
Water 
8/4/15 0.02 152.53 bdl bdl 1.86 bdl 33.62 
MS532 Lower Allegheny 
Surface 
Water 
8/4/15 0.03 89.08 bdl bdl 0.95 bdl 28.66 
MS559 Lower Allegheny 
Surface 
Water 
9/5/15 0.03 29.57 bdl bdl 0.50 bdl 30.18 
MS560 Lower Allegheny 
Surface 
Water 
9/5/15 0.05 10.12 bdl bdl 0.10 bdl 15.13 
MS561 Lower Allegheny 
Surface 
Water 
9/5/15 0.06 39.54 bdl bdl 0.12 bdl 11.50 
MS562 Lower Allegheny 
Surface 
Water 
9/5/15 0.05 35.72 bdl bdl 0.09 4.87 7.88 
MS563 Lower Allegheny 
Surface 
Water 
9/5/15 0.26 35.84 bdl bdl* 1.68 0.24 82.83 
MS564 Lower Allegheny 
Surface 
Water 
9/5/15 0.05 62.86 bdl bdl 0.09 bdl 26.73 
MS565 Lower Allegheny 
Surface 
Water 
9/5/15 0.04 80.90 bdl bdl 0.85 bdl 39.20 
MS577 Lower Allegheny Groundwater 9/10/15 0.03 2.39 bdl bdl 2.23 bdl 26.71 
MS579 Lower Allegheny Groundwater 9/10/15 bdl* 294.81 bdl bdl 4.50 bdl 33.46 
MS592 Lower Allegheny 
Surface 
Water 
9/30/15 bdl* 22.10 bdl bdl 7.72 bdl 17.43 
MS594 Lower Allegheny Groundwater 9/30/15 bdl 186.43 bdl bdl 1.67 bdl 105.10 
MS611 Lower Allegheny 
Surface 
Water 
10/17/15 bdl* 33.68 bdl bdl 0.99 bdl 38.06 
MS612 Lower Allegheny 
Surface 
Water 
10/17/15 bdl 11.54 bdl bdl 1.56 bdl 13.46 
MS613 Lower Allegheny 
Surface 
Water 
10/17/15 bdl 30.03 bdl bdl 1.60 bdl 18.07 
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MS614 Lower Allegheny 
Surface 
Water 
10/17/15 bdl 29.63 bdl bdl 1.75 bdl 13.96 
MS615 Lower Allegheny 
Surface 
Water 
10/17/15 bdl* 33.75 bdl bdl 4.31 0.18 68.88 
MS616 Lower Allegheny 
Surface 
Water 
10/17/15 bdl 169.08 bdl bdl 2.68 bdl 39.70 
MS617 Lower Allegheny 
Surface 
Water 
10/17/15 bdl 88.75 bdl bdl 1.92 bdl 29.32 
MS641 Lower Allegheny Groundwater 11/13/15 0.10 5.77 bdl bdl 0.58 bdl 12.44 
MS683 Lower Allegheny 
Surface 
Water 
1/16/16 0.09 14.92 bdl bdl 0.90 bdl 27.19 
MS684 Lower Allegheny 
Surface 
Water 
1/16/16 0.11 10.02 bdl bdl 0.86 bdl 21.95 
MS685 Lower Allegheny 
Surface 
Water 
1/16/16 0.11 56.56 0.17 bdl 1.46 bdl 23.73 
MS686 Lower Allegheny 
Surface 
Water 
1/16/16 0.11 37.69 0.15 bdl 1.09 bdl 23.50 
MS687 Lower Allegheny 
Surface 
Water 
1/16/16 0.14 5.31 bdl bdl 4.38 bdl 26.92 
MS688 Lower Allegheny 
Surface 
Water 
1/16/16 0.09 129.01 bdl bdl 2.01 bdl 24.40 
MS689 Lower Allegheny 
Surface 
Water 
1/16/16 0.08 84.56 bdl bdl 2.38 bdl 22.58 
MS711 Lower Allegheny 
Surface 
Water 
2/18/16 0.08 23.66 bdl bdl 1.24 bdl 30.80 
MS713 Lower Allegheny 
Surface 
Water 
2/18/16 0.07 20.26 bdl bdl 0.77 bdl 17.65 
MS714 Lower Allegheny 
Surface 
Water 
2/18/16 0.10 113.20 bdl bdl 3.27 bdl 25.27 
MS715 Lower Allegheny 
Surface 
Water 
2/18/16 0.10 122.79 bdl bdl 1.01 bdl 26.56 
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MS716 Lower Allegheny 
Surface 
Water 
2/18/16 0.15 6.50 bdl bdl 3.79 bdl 26.98 
MS717 Lower Allegheny 
Surface 
Water 
2/18/16 bdl 119.24 bdl bdl 3.21 bdl 28.35 
MS718 Lower Allegheny 
Surface 
Water 
2/18/16 bdl 77.36 bdl bdl 2.27 bdl 24.11 
MS744 Lower Allegheny 
Surface 
Water 
3/22/16 0.09 23.73 bdl bdl 0.81 bdl 32.45 
MS745 Lower Allegheny 
Surface 
Water 
3/22/16 0.11 21.71 bdl bdl 0.09 bdl 28.02 
MS747 Lower Allegheny 
Surface 
Water 
3/22/16 0.13 74.28 bdl bdl 0.67 bdl 30.11 
MS748 Lower Allegheny 
Surface 
Water 
3/22/16 0.12 87.84 bdl bdl 0.17 bdl 28.01 
MS749 Lower Allegheny 
Surface 
Water 
3/22/16 0.30 11.26 bdl bdl 5.32 bdl 30.29 
MS750 Lower Allegheny 
Surface 
Water 
3/22/16 0.08 113.91 bdl bdl 1.71 bdl 28.22 
MS751 Lower Allegheny 
Surface 
Water 
3/22/16 0.09 63.26 bdl bdl 1.63 bdl 24.11 
MS784 Lower Allegheny 
Surface 
Water 
5/15/16 0.08 21.63 bdl bdl 0.91 bdl 25.72 
MS785 Lower Allegheny 
Surface 
Water 
5/15/16 0.10 16.71 bdl bdl 0.09 bdl 20.98 
MS786 Lower Allegheny 
Surface 
Water 
5/15/16 0.11 52.71 bdl bdl 1.92 bdl 19.24 
MS787 Lower Allegheny 
Surface 
Water 
5/15/16 0.12 54.28 bdl bdl 0.22 bdl 16.22 
MS788 Lower Allegheny 
Surface 
Water 
5/15/16 0.47 13.51 bdl bdl 2.08 0.18 24.75 
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MS789 Lower Allegheny 
Surface 
Water 
5/15/16 0.07 154.07 bdl bdl 2.07 bdl 24.77 
MS790 Lower Allegheny 
Surface 
Water 
5/15/16 0.08 111.94 bdl bdl 1.05 bdl 21.95 
MS794 Lower Allegheny 
Surface 
Water 
6/1/16 0.06 23.18 bdl bdl 9.34 bdl 0.04 
MS795 Lower Allegheny 
Surface 
Water 
6/1/16 0.06 20.64 bdl bdl 5.43 bdl bdl 
MS796 Lower Allegheny 
Surface 
Water 
6/1/16 0.09 49.68 bdl bdl 8.81 bdl bdl 
MS797 Lower Allegheny 
Surface 
Water 
6/1/16 0.06 18.47 bdl bdl 5.21 bdl bdl 
MS804 Lower Allegheny 
Surface 
Water 
6/25/16 0.09 25.24 bdl bdl 0.55 bdl 17.54 
MS805 Lower Allegheny 
Surface 
Water 
6/25/16 0.13 13.97 bdl bdl bdl bdl 11.50 
MS806 Lower Allegheny 
Surface 
Water 
6/25/16 0.14 37.67 bdl bdl bdl bdl 10.00 
MS807 Lower Allegheny 
Surface 
Water 
6/25/16 0.13 38.91 bdl bdl bdl bdl 7.69 
MS808 Lower Allegheny 
Surface 
Water 
6/25/16 0.54 18.18 bdl bdl 1.74 bdl 23.04 
MS809 Lower Allegheny 
Surface 
Water 
6/25/16 0.09 105.45 bdl bdl 1.35 bdl 15.11 
MS810 Lower Allegheny 
Surface 
Water 
6/25/16 0.11 67.09 bdl bdl 0.83 bdl 12.97 
MS811 Lower Allegheny 
Surface 
Water 
7/23/16 0.02 26.93 bdl bdl 0.92 bdl 32.44 
MS812 Lower Allegheny 
Surface 
Water 
7/23/16 0.04 14.26 bdl bdl 0.31 bdl 19.10 
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MS813 Lower Allegheny 
Surface 
Water 
7/23/16 0.05 41.97 bdl bdl 0.59 bdl 14.81 
MS814 Lower Allegheny 
Surface 
Water 
7/23/16 0.06 43.16 bdl bdl 0.62 bdl 9.01 
MS815 Lower Allegheny 
Surface 
Water 
7/23/16 0.25 27.46 bdl bdl 1.31 bdl 55.04 
MS816 Lower Allegheny 
Surface 
Water 
7/23/16 0.04 151.34 bdl bdl 2.74 bdl 32.05 
MS817 Lower Allegheny 
Surface 
Water 
7/23/16 0.05 82.63 bdl bdl 1.32 bdl 28.17 
MS819 Lower Allegheny Groundwater 8/15/16 0.03 5.78 bdl bdl 1.84 bdl 34.45 
MS820 Lower Allegheny Groundwater 8/15/16 0.04 25.81 bdl bdl 0.64 bdl 15.53 
MS821 Lower Allegheny Groundwater 8/15/16 0.03 138.32 bdl bdl bdl bdl 19.80 
MS822 Lower Allegheny Groundwater 8/15/16 0.04 244.75 bdl bdl 3.22 bdl 38.74 
MS823 Lower Allegheny Groundwater 8/15/16 0.07 1.87 bdl bdl 0.26 bdl 39.73 
MS824 Lower Allegheny Groundwater 8/16/16 0.10 208.72 bdl 0.33 0.23 bdl 26.89 
MS825 Lower Allegheny Groundwater 8/16/16 0.05 6.51 bdl bdl 1.14 bdl 87.37 
MS826 Lower Allegheny Groundwater 8/16/16 0.05 106.08 bdl bdl 0.32 bdl 21.83 
MS827 Lower Allegheny Groundwater 8/16/16 0.03 154.81 bdl bdl 9.27 bdl 57.13 
MS828 Lower Allegheny Groundwater 8/16/16 0.04 306.60 bdl bdl 0.20 bdl 17.18 
MS829 Lower Allegheny Groundwater 8/19/16 0.18 83.36 bdl bdl 0.51 bdl 15.40 
MS830 Lower Allegheny Groundwater 8/19/16 0.01 311.17 bdl bdl 14.60 bdl 25.47 
MS831 Lower Allegheny Groundwater 8/19/16 0.02 222.82 bdl bdl 0.10 bdl 22.42 
MS832 Lower Allegheny Groundwater 8/19/16 0.03 337.67 bdl bdl 0.01 bdl 22.46 
MS833 Lower Allegheny Groundwater 8/19/16 0.08 97.02 bdl bdl 0.07 bdl 16.35 
MS834 Lower Allegheny 
Surface 
Water 
8/26/16 0.04 23.94 bdl bdl 1.00 bdl 29.51 
MS835 Lower Allegheny 
Surface 
Water 
8/26/16 0.03 13.26 bdl bdl bdl bdl 16.05 
MS836 Lower Allegheny 
Surface 
Water 
8/26/16 0.09 36.14 bdl bdl 1.50 bdl 12.28 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS837 Lower Allegheny 
Surface 
Water 
8/26/16 0.09 38.02 bdl bdl 0.03 bdl 6.69 
MS838 Lower Allegheny 
Surface 
Water 
8/26/16 0.40 28.22 bdl bdl 2.33 0.21 58.89 
MS839 Lower Allegheny 
Surface 
Water 
8/26/16 0.05 186.86 bdl bdl 2.65 0.10 29.37 
MS840 Lower Allegheny 
Surface 
Water 
8/26/16 0.07 133.38 bdl bdl 1.22 bdl 26.67 
MS841 Lower Allegheny 
Surface 
Water 
9/16/16 0.03 26.44 bdl 0.03 0.68 bdl 31.04 
MS842 Lower Allegheny 
Surface 
Water 
9/16/16 0.05 13.29 bdl bdl 0.01 bdl 14.73 
MS843 Lower Allegheny 
Surface 
Water 
9/16/16 0.06 34.49 bdl 0.02 0.22 bdl 11.80 
MS844 Lower Allegheny 
Surface 
Water 
9/16/16 0.07 37.30 bdl bdl 0.05 bdl 6.80 
MS845 Lower Allegheny 
Surface 
Water 
9/16/16 0.42 29.68 bdl 0.03 2.19 0.24 60.32 
MS846 Lower Allegheny 
Surface 
Water 
9/16/16 0.06 133.59 bdl bdl 4.45 0.60 33.16 
MS847 Lower Allegheny 
Surface 
Water 
9/16/16 0.05 74.39 bdl bdl 0.19 bdl 23.83 
MS848 Lower Allegheny 
Surface 
Water 
9/16/16 0.06 12.01 bdl bdl 0.05 bdl 4.03 
MS850 Lower Allegheny Groundwater 9/25/16 0.08 140.35 bdl bdl 0.83 bdl 19.96 
MS851 Lower Allegheny Groundwater 9/25/16 0.03 89.02 bdl bdl 1.44 bdl 29.60 
MS852 Lower Allegheny Groundwater 9/25/16 0.79 88.46 bdl 0.24 0.03 bdl 8.95 
MS853 Lower Allegheny Groundwater 9/25/16 0.18 36.22 bdl bdl 4.20 bdl 59.18 
MS854 Lower Allegheny Groundwater 9/25/16 0.00 1082.29 bdl bdl 6.92 bdl 52.06 
MS855 Lower Allegheny Groundwater 9/25/16 0.02 312.32 bdl bdl 0.05 bdl 0.73 
MS856 Lower Allegheny Groundwater 9/25/16 0.02 315.58 bdl bdl 0.04 bdl 0.74 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS857 Lower Allegheny Groundwater 9/25/16 0.04 73.62 bdl bdl 0.85 bdl 6.96 
MS858 Lower Allegheny Groundwater 9/25/16 0.02 490.69 bdl bdl 0.37 bdl 24.10 
MS861 Lower Allegheny 
Surface 
Water 
10/14/16 0.03 27.77 bdl bdl 0.73 bdl 31.67 
MS862 Lower Allegheny 
Surface 
Water 
10/14/16 0.05 29.36 bdl bdl 0.43 bdl 30.90 
MS863 Lower Allegheny 
Surface 
Water 
10/14/16 0.07 11.36 bdl bdl 0.04 bdl 8.45 
MS864 Lower Allegheny 
Surface 
Water 
10/14/16 0.05 14.47 bdl bdl 0.08 bdl 13.85 
MS865 Lower Allegheny 
Surface 
Water 
10/14/16 0.06 37.13 bdl bdl 0.81 bdl 15.14 
MS866 Lower Allegheny 
Surface 
Water 
10/14/16 0.05 36.91 bdl bdl 0.12 bdl 10.61 
MS867 Lower Allegheny 
Surface 
Water 
10/14/16 0.30 33.47 bdl bdl 2.26 0.30 63.90 
MS868 Lower Allegheny 
Surface 
Water 
10/14/16 0.04 182.38 bdl bdl 5.68 0.23 35.21 
MS869 Lower Allegheny 
Surface 
Water 
10/14/16 0.05 77.67 bdl bdl 0.24 bdl 25.10 
MS887 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 392.14 bdl bdl 7.03 bdl 101.68 
MS888 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 298.98 bdl bdl 9.39 bdl 63.54 
MS889 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 314.09 bdl bdl 9.97 bdl 60.33 
MS890 Lower Allegheny 
Surface 
Water 
11/5/16 0.01 385.94 bdl bdl 11.40 bdl 67.31 
MS891 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 293.84 bdl bdl 9.27 bdl 59.07 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS892 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 311.16 bdl bdl 8.73 bdl 59.16 
MS893 Lower Allegheny 
Surface 
Water 
11/5/16 0.07 402.23 bdl bdl 6.91 3.08 5.90 
MS894 Lower Allegheny 
Surface 
Water 
11/5/16 0.16 395.13 bdl bdl 7.27 bdl 75.34 
MS895 Lower Allegheny 
Surface 
Water 
11/5/16 0.05 212.03 bdl bdl 28.71 1.81 50.73 
MS896 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 139.61 bdl bdl 2.10 bdl 51.13 
MS897 Lower Allegheny 
Surface 
Water 
11/5/16 bdl 137.99 bdl bdl 2.45 0.05 34.26 
MS898 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 513.65 bdl bdl 15.02 0.09 64.18 
MS899 Lower Allegheny 
Surface 
Water 
11/5/16 0.01 195.55 bdl bdl 3.92 bdl 39.86 
MS900 Lower Allegheny 
Surface 
Water 
11/5/16 0.02 132.18 bdl bdl 6.07 bdl 46.18 
MS901 Lower Allegheny 
Surface 
Water 
11/5/16 bdl 182.84 bdl bdl 5.09 bdl 38.58 
MS902 Lower Allegheny 
Surface 
Water 
11/5/16 0.01 209.42 bdl bdl 6.52 bdl 51.54 
MS903 Lower Allegheny 
Surface 
Water 
11/5/16 0.01 192.32 bdl bdl 7.96 bdl 39.22 
MS904 Lower Allegheny 
Surface 
Water 
11/5/16 bdl 206.27 bdl bdl 9.87 bdl 40.68 
MS905 Lower Allegheny 
Surface 
Water 
11/5/16 0.03 135.46 bdl bdl 2.24 bdl 41.37 
MS906 Lower Allegheny 
Surface 
Water 
11/11/16 0.02 36.83 bdl bdl 1.45 bdl 38.71 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS907 Lower Allegheny 
Surface 
Water 
11/11/16 0.05 11.18 bdl bdl 1.26 bdl 14.70 
MS908 Lower Allegheny 
Surface 
Water 
11/11/16 0.03 36.24 bdl bdl 1.14 bdl 39.07 
MS909 Lower Allegheny 
Surface 
Water 
11/11/16 0.03 15.95 bdl bdl 0.94 0.13 16.86 
MS910 Lower Allegheny 
Surface 
Water 
11/11/16 0.05 39.44 bdl bdl 3.18 bdl 21.06 
MS911 Lower Allegheny 
Surface 
Water 
11/11/16 0.04 35.38 bdl bdl 1.32 bdl 17.09 
MS912 Lower Allegheny 
Surface 
Water 
11/11/16 0.12 27.38 bdl bdl 3.14 0.42 30.96 
MS913 Lower Allegheny 
Surface 
Water 
11/11/16 0.02 188.67 bdl bdl 5.12 0.20 37.22 
MS914 Lower Allegheny 
Surface 
Water 
11/11/16 0.03 82.69 bdl bdl 1.27 bdl 27.98 
MS916 Lower Allegheny Groundwater 11/13/16 1.01 119.64 bdl bdl 2.49 0.29 8.91 
MS917 Lower Allegheny Groundwater 11/13/16 0.06 22.24 bdl bdl 1.14 bdl 31.10 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 0.46 45.16 bdl bdl 45.84 bdl 181.43 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.36 9.25 bdl 0.64 bdl bdl 15.73 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 0.25 3.00 bdl 0.47 5.53 bdl 25.84 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 2.75 80.02 bdl bdl 2.37 bdl 4.38 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 5.85 1.17 bdl bdl 0.65 bdl 43.78 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 3.84 32.82 bdl bdl 6.32 bdl 32.97 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 4.24 60.47 bdl bdl 0.37 bdl 13.62 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 6.59 bdl 0.03 0.77 bdl 80.15 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 1.45 bdl bdl 2.29 bdl 69.26 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 11.76 bdl bdl 21.65 bdl 76.85 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 33.97 bdl bdl 23.11 bdl 107.04 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 781.26 bdl 1.03 5.75 bdl 95.22 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 61.42 bdl bdl 9.16 bdl 75.96 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 1.43 bdl bdl 2.15 bdl 34.80 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.98 bdl bdl 4.38 bdl 63.50 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 2.16 bdl bdl 6.40 bdl 69.03 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 9.27 bdl bdl 6.52 bdl 64.58 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 5.00 bdl bdl 3.37 bdl 95.98 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 7.38 bdl bdl 1.38 bdl 0.77 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 5.87 bdl bdl 13.55 bdl 64.79 
MS331 
Lower 
Monongahela 
Surface 
Water 
7/1/14 bdl 170.77 bdl bdl 17.36 bdl 669.05 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS332 
Lower 
Monongahela 
Surface 
Water 
7/1/14 bdl 33.40 5.21 bdl 11.36 bdl 151.24 
MS339 
Lower 
Monongahela 
Surface 
Water 
7/22/14 0.14 149.18 bdl bdl 2.31 bdl 635.30 
MS340 
Lower 
Monongahela 
Surface 
Water 
7/22/14 0.53 33.64 4.10 bdl 17.55 bdl 156.47 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 4.76 bdl bdl 3.20 bdl 44.40 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 34.68 bdl bdl 26.60 bdl 47.50 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 29.33 bdl bdl 17.52 bdl 86.19 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 0.12 11.81 bdl bdl 4.04 bdl 34.43 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 0.09 22.98 bdl bdl 3.51 bdl 20.55 
MS367 
Lower 
Monongahela 
Surface 
Water 
8/27/14 bdl 13.96 bdl bdl 4.60 bdl 42.55 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 6.87 bdl bdl 9.03 bdl 18.59 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 8.30 bdl bdl 4.18 bdl 34.76 
MS370 
Lower 
Monongahela 
Surface 
Water 
8/27/14 bdl 7.97 bdl bdl 5.31 bdl 44.67 
MS372 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.16 5.97 bdl bdl 3.60 bdl 47.20 
MS373 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.14 6.14 bdl bdl 4.05 bdl 44.92 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 bdl 64.72 bdl bdl 3.66 bdl 25.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 bdl 35.38 bdl bdl 2.95 bdl 299.03 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 bdl 4.64 bdl bdl 12.63 bdl 49.09 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 bdl 19.99 bdl bdl 6.31 bdl 46.67 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 bdl 26.28 bdl bdl 2.81 bdl 31.10 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 0.01 1.84 bdl bdl 1.63 bdl 45.62 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 0.02 0.95 bdl bdl 0.30 bdl 87.75 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.16 20.93 bdl bdl 0.09 bdl 0.20 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 0.05 39.68 bdl bdl 2.35 bdl 45.83 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.05 1.83 bdl bdl 1.10 1.83 15.29 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 0.05 3.93 bdl bdl 0.45 bdl 135.70 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 0.04 22.70 bdl bdl 0.81 bdl 38.17 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 0.03 1.63 bdl bdl 0.33 bdl 68.72 
MS558 
Lower 
Monongahela 
Surface 
Water 
9/4/15 bdl* 14.20 bdl bdl 2.01 bdl 67.14 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 0.23 4.52 bdl bdl 5.97 bdl 95.67 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 0.10 51.51 bdl bdl 32.65 bdl* 33.40 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS793 
Lower 
Monongahela 
Surface 
Water 
5/17/16 0.08 113.32 bdl bdl* 1.42 bdl 359.80 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 0.01 37.91 bdl bdl 10.72 bdl 59.21 
MS871 
Lower 
Monongahela 
Surface 
Water 
10/18/16 0.01 11.72 bdl bdl 11.95 bdl 61.36 
MS872 
Lower 
Monongahela 
Surface 
Water 
10/18/16 bdl 33.54 bdl bdl 1.53 bdl 246.75 
MS873 
Lower 
Monongahela 
Surface 
Water 
10/18/16 0.05 16.48 bdl bdl 1.17 bdl 314.05 
MS700 Shenango Groundwater 2/5/16 0.06 37.67 bdl bdl 3.41 bdl 38.18 
MS701 Shenango Groundwater 2/5/16 0.13 17.49 bdl bdl 6.98 bdl 23.68 
MS702 Shenango Groundwater 2/5/16 0.16 2.15 bdl bdl 0.46 bdl 25.11 
MS059 Upper Ohio Groundwater 9/12/12 2.04 15.43 bdl bdl 0.47 0.31 42.84 
MS060 Upper Ohio Groundwater 9/12/12 0.39 12.06 bdl bdl 6.79 0.36 80.33 
MS061 Upper Ohio 
Surface 
Water 
9/12/12 1.14 32.95 bdl bdl 0.28 bdl 0.00 
MS062 Upper Ohio 
Surface 
Water 
9/12/12 0.19 48.89 bdl bdl 0.48 0.30 53.45 
MS063 Upper Ohio 
Surface 
Water 
9/12/12 1.94 27.51 bdl bdl 5.37 bdl 47.87 
MS076 Upper Ohio Groundwater 11/2/12 0.36 11.05 bdl bdl 26.28 bdl 44.19 
MS077 Upper Ohio 
Surface 
Water 
11/2/12 0.65 7.84 bdl bdl 10.37 bdl 40.56 
MS078 Upper Ohio 
Surface 
Water 
11/2/12 1.51 34.49 bdl bdl 6.45 bdl 52.19 
MS079 Upper Ohio Groundwater 11/2/12 0.65 22.98 bdl bdl 0.71 1.27 26.05 
MS084 Upper Ohio 
Surface 
Water 
11/2/12 1.20 19.73 bdl bdl 3.09 bdl 35.27 
MS108 Upper Ohio Groundwater 12/7/12 4.33 0.80 bdl bdl 0.36 bdl 12.85 
MS151 Upper Ohio Groundwater 2/7/13 2.09 140.54 bdl bdl 3.80 bdl 34.96 
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Sample Watershed Sample Type 
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Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
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Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS252 Upper Ohio Groundwater 1/3/14 bdl 32.37 bdl bdl 0.54 bdl 17.00 
MS258 Upper Ohio 
Surface 
Water 
1/20/14 bdl 17.70 bdl bdl 5.50 bdl 37.90 
MS259 Upper Ohio Groundwater 1/20/14 bdl 7.20 bdl bdl 7.50 bdl 74.80 
MS260 Upper Ohio Groundwater 1/20/14 bdl 7.30 bdl bdl 7.10 bdl 71.60 
MS261 Upper Ohio Groundwater 1/20/14 bdl 40.40 bdl bdl 7.20 bdl 70.60 
MS263 Upper Ohio Groundwater 1/30/14 bdl 3.12 bdl bdl 5.30 bdl 30.39 
MS264 Upper Ohio Groundwater 1/30/14 bdl 19.05 bdl bdl 2.89 bdl 20.77 
MS265 Upper Ohio Groundwater 1/30/14 bdl 255.53 bdl bdl 11.12 bdl 52.06 
MS266 Upper Ohio Groundwater 1/30/14 bdl 6.26 bdl bdl 6.54 bdl 63.62 
MS267 Upper Ohio Groundwater 2/6/14 bdl 5.68 bdl bdl 6.87 bdl 60.74 
MS268 Upper Ohio Groundwater 2/6/14 0.74 6.41 bdl bdl 6.55 bdl 62.86 
MS278 Upper Ohio Groundwater 3/19/14 bdl 5.22 bdl bdl 0.15 bdl 30.01 
MS279 Upper Ohio Groundwater 3/19/14 bdl 4.16 bdl bdl 13.01 bdl 50.90 
MS280 Upper Ohio Groundwater 3/19/14 bdl 13.80 bdl bdl 7.00 bdl 42.20 
MS281 Upper Ohio Groundwater 3/19/14 bdl 30.71 bdl bdl 6.52 bdl 44.75 
MS282 Upper Ohio Groundwater 3/19/14 bdl 16.91 bdl bdl 9.51 bdl 19.30 
MS283 Upper Ohio Groundwater 3/19/14 bdl 8.95 bdl bdl 1.77 bdl 28.19 
MS284 Upper Ohio Groundwater 3/19/14 bdl 3.58 bdl bdl 3.75 bdl 34.43 
MS285 Upper Ohio Groundwater 3/19/14 bdl 2.27 bdl bdl 7.55 bdl 40.18 
MS286 Upper Ohio Groundwater 3/19/14 bdl 27.19 bdl bdl 0.91 bdl 25.32 
MS287 Upper Ohio Groundwater 3/19/14 bdl 2.40 bdl bdl 0.53 bdl 100.64 
MS288 Upper Ohio Groundwater 3/19/14 bdl 60.56 bdl bdl n.a. bdl 26.90 
MS289 Upper Ohio Groundwater 3/19/14 bdl 2.32 bdl bdl 5.41 bdl 34.02 
MS290 Upper Ohio Groundwater 3/19/14 bdl 1.74 bdl bdl 0.37 bdl 41.91 
MS290B Upper Ohio Groundwater 3/19/14 bdl 1.70 bdl bdl 0.42 bdl 41.85 
MS291 Upper Ohio Groundwater 3/20/14 bdl 3.13 bdl bdl 19.27 bdl 127.85 
MS292 Upper Ohio Groundwater 3/20/14 bdl 3.97 bdl bdl 1.14 bdl 43.19 
MS293 Upper Ohio Groundwater 3/20/14 bdl 3.74 bdl bdl 13.70 bdl 50.72 
MS294 Upper Ohio Groundwater 3/20/14 bdl 7.87 bdl bdl 0.73 bdl 9.73 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS295 Upper Ohio Groundwater 3/20/14 bdl 2.21 bdl 0.26 3.92 bdl 45.95 
MS296 Upper Ohio Groundwater 3/20/14 bdl 77.26 bdl bdl 15.21 bdl 59.59 
MS371 Upper Ohio Groundwater 8/28/14 bdl 1.07 bdl bdl 14.83 bdl 27.51 
MS374 Upper Ohio Groundwater 8/28/14 1.49 5.61 bdl bdl 3.34 bdl 23.81 
MS438 Upper Ohio Groundwater 1/20/15 bdl 4.99 bdl bdl 0.54 bdl 38.42 
MS439 Upper Ohio Groundwater 1/20/15 0.05 171.38 bdl 1.05 0.40 bdl 26.72 
MS440 Upper Ohio Groundwater 1/21/15 0.23 38.65 bdl 0.63 1.13 bdl 38.02 
MS452 Upper Ohio Groundwater 4/29/15 bdl 41.10 bdl bdl 18.73 bdl 37.16 
MS458 Upper Ohio Groundwater 5/19/15 bdl 9.30 bdl bdl 4.91 bdl 218.19 
MS459 Upper Ohio Groundwater 5/19/15 bdl 1.76 bdl bdl 7.38 bdl 1021.54 
MS460 Upper Ohio 
Surface 
Water 
5/22/15 bdl 20.48 bdl bdl 2.20 bdl 30.19 
MS461 Upper Ohio 
Surface 
Water 
5/22/15 bdl 8.72 bdl bdl 0.97 bdl 42.96 
MS462 Upper Ohio 
Surface 
Water 
5/22/15 bdl 1.32 bdl bdl 4.26 bdl 35.41 
MS463 Upper Ohio 
Surface 
Water 
5/22/15 bdl 14.77 bdl bdl 0.84 bdl 28.15 
MS468 Upper Ohio 
Surface 
Water 
6/3/15 bdl 20.31 bdl bdl 2.34 bdl 27.14 
MS469 Upper Ohio 
Surface 
Water 
6/3/15 bdl 1.28 bdl bdl 4.04 bdl 32.05 
MS470 Upper Ohio 
Surface 
Water 
6/3/15 bdl 10.01 bdl bdl 1.37 bdl 40.27 
MS471 Upper Ohio 
Surface 
Water 
6/3/15 bdl 13.75 bdl bdl 0.54 bdl 25.10 
MS472 Upper Ohio 
Surface 
Water 
6/3/15 bdl 41.61 bdl bdl 1.43 bdl 72.02 
MS481 Upper Ohio 
Surface 
Water 
6/16/15 bdl 10.78 bdl bdl 2.61 bdl 14.55 
  
2
4
2
 
Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS482 Upper Ohio 
Surface 
Water 
6/16/15 bdl 0.60 bdl bdl 3.86 bdl 15.94 
MS483 Upper Ohio 
Surface 
Water 
6/16/15 bdl 3.84 bdl bdl 2.43 bdl 30.34 
MS484 Upper Ohio 
Surface 
Water 
6/16/15 bdl 0.73 bdl bdl 1.39 bdl 10.88 
MS485 Upper Ohio 
Surface 
Water 
6/16/15 bdl 13.44 bdl bdl 3.86 bdl 27.18 
MS486 Upper Ohio 
Surface 
Water 
6/16/15 bdl 14.46 bdl 0.03 0.31 bdl 27.32 
MS489 Upper Ohio 
Surface 
Water 
6/30/15 bdl 16.44 bdl bdl 6.54 bdl 37.17 
MS490 Upper Ohio 
Surface 
Water 
6/30/15 bdl 1.23 bdl bdl 1.62 bdl 40.61 
MS491 Upper Ohio 
Surface 
Water 
6/30/15 bdl 0.96 bdl bdl 4.21 bdl 49.98 
MS492 Upper Ohio 
Surface 
Water 
6/30/15 bdl 5.67 bdl bdl 5.04 bdl 61.57 
MS493 Upper Ohio 
Surface 
Water 
6/30/15 bdl 15.24 bdl bdl 0.07 bdl 39.82 
MS494 Upper Ohio 
Surface 
Water 
6/30/15 bdl 0.80 bdl bdl 0.52 bdl 42.16 
MS495 Upper Ohio 
Surface 
Water 
6/30/15 bdl 14.75 bdl bdl 5.55 bdl 60.80 
MS509 Upper Ohio 
Surface 
Water 
7/17/15 0.01 21.39 bdl bdl 2.95 bdl 30.44 
MS510 Upper Ohio 
Surface 
Water 
7/17/15 bdl 1.76 bdl bdl 1.94 bdl 31.71 
MS511 Upper Ohio 
Surface 
Water 
7/17/15 0.02 13.97 bdl bdl 0.64 bdl 25.64 
  
2
4
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS512 Upper Ohio 
Surface 
Water 
7/17/15 0.02 1.05 bdl bdl 3.60 bdl 32.62 
MS513 Upper Ohio 
Surface 
Water 
7/17/15 0.01 16.85 bdl bdl 1.76 bdl 53.89 
MS514 Upper Ohio 
Surface 
Water 
7/17/15 0.01 10.43 bdl bdl 1.30 bdl 41.99 
MS515 Upper Ohio 
Surface 
Water 
7/17/15 0.02 15.69 bdl bdl 0.63 bdl 27.42 
MS516 Upper Ohio 
Surface 
Water 
7/17/15 0.02 15.68 bdl bdl 0.78 bdl 27.81 
MS517 Upper Ohio 
Surface 
Water 
7/17/15 0.02 15.52 bdl bdl 0.82 bdl 27.21 
MS518 Upper Ohio 
Surface 
Water 
7/17/15 0.03 24.56 bdl bdl 1.05 bdl 50.99 
MS519 Upper Ohio 
Surface 
Water 
7/29/15 0.03 24.32 bdl bdl 2.62 bdl 30.27 
MS520 Upper Ohio 
Surface 
Water 
7/29/15 0.03 1.97 bdl bdl 1.15 bdl 31.53 
MS521 Upper Ohio 
Surface 
Water 
7/29/15 0.01 12.23 bdl bdl 0.30 bdl 21.59 
MS522 Upper Ohio 
Surface 
Water 
7/29/15 0.01 1.33 bdl bdl 3.67 bdl 39.56 
MS523 Upper Ohio 
Surface 
Water 
7/29/15 0.01 11.43 bdl bdl 1.16 bdl 43.91 
MS524 Upper Ohio 
Surface 
Water 
7/29/15 0.01 32.22 bdl bdl 1.01 bdl 56.43 
MS525 Upper Ohio Groundwater 8/3/15 0.02 24.50 bdl bdl 1.34 bdl 98.98 
MS533 Upper Ohio 
Surface 
Water 
8/13/15 0.01 29.09 bdl 0.05 1.76 bdl 30.08 
MS534 Upper Ohio 
Surface 
Water 
8/13/15 0.01 2.09 bdl bdl 1.60 bdl 31.87 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS535 Upper Ohio 
Surface 
Water 
8/13/15 0.01 1.48 bdl bdl 3.77 bdl 40.29 
MS536 Upper Ohio 
Surface 
Water 
8/13/15 0.02 13.87 bdl 0.03 0.84 bdl 47.54 
MS537 Upper Ohio 
Surface 
Water 
8/13/15 0.02 16.41 bdl bdl 0.24 bdl 27.65 
MS538 Upper Ohio 
Surface 
Water 
8/13/15 0.02 42.80 bdl 0.20 0.63 bdl 62.72 
MS549 Upper Ohio 
Surface 
Water 
8/25/15 0.01 32.80 bdl 0.07 1.37 bdl 27.77 
MS550 Upper Ohio 
Surface 
Water 
8/25/15 0.01 2.19 bdl bdl 1.27 bdl 31.67 
MS551 Upper Ohio 
Surface 
Water 
8/25/15 0.01 1.36 bdl bdl 3.21 bdl 37.88 
MS552 Upper Ohio 
Surface 
Water 
8/25/15 0.03 13.35 bdl 0.05 0.62 bdl 46.17 
MS553 Upper Ohio 
Surface 
Water 
8/25/15 0.03 16.30 bdl bdl 0.27 bdl 26.30 
MS554 Upper Ohio 
Surface 
Water 
8/25/15 0.01 44.28 bdl 0.19 0.21 bdl 60.81 
MS566 Upper Ohio 
Surface 
Water 
9/6/15 0.03 16.05 bdl bdl 0.14 bdl 25.96 
MS568 Upper Ohio 
Surface 
Water 
9/6/15 0.04 16.07 bdl bdl* 0.07 bdl 26.77 
MS569 Upper Ohio 
Surface 
Water 
9/6/15 bdl* 12.44 bdl bdl 0.12 bdl 26.36 
MS571 Upper Ohio 
Surface 
Water 
9/8/15 0.03 16.38 bdl bdl* 0.28 bdl 25.66 
MS572 Upper Ohio 
Surface 
Water 
9/8/15 0.03 37.94 bdl 0.23 0.10 bdl 32.67 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS573 Upper Ohio 
Surface 
Water 
9/8/15 0.03 36.37 bdl 0.15 0.38 bdl 22.56 
MS574 Upper Ohio 
Surface 
Water 
9/8/15 0.03 2.69 bdl bdl* 0.81 bdl 30.23 
MS575 Upper Ohio 
Surface 
Water 
9/8/15 0.03 1.50 bdl bdl* 1.87 0.15 36.47 
MS576 Upper Ohio 
Surface 
Water 
9/8/15 0.07 10.83 bdl 0.10 0.49 bdl 1.61 
MS581 Upper Ohio Groundwater 9/25/15 bdl* 32.22 bdl bdl 5.53 bdl 47.78 
MS582 Upper Ohio 
Surface 
Water 
9/25/15 0.03 16.53 bdl bdl 0.92 bdl 24.65 
MS583 Upper Ohio Groundwater 9/25/15 bdl 135.94 bdl bdl 2.94 bdl 44.99 
MS584 Upper Ohio 
Surface 
Water 
9/25/15 bdl* 37.45 bdl 0.12 0.64 bdl 52.75 
MS585 Upper Ohio 
Surface 
Water 
9/25/15 0.03 38.80 bdl 0.03 1.79 bdl 28.22 
MS586 Upper Ohio 
Surface 
Water 
9/25/15 bdl* 2.80 bdl bdl 1.20 bdl 31.95 
MS587 Upper Ohio 
Surface 
Water 
9/25/15 bdl 1.62 bdl bdl 2.33 0.19 37.12 
MS588 Upper Ohio 
Surface 
Water 
9/25/15 0.03 12.75 bdl bdl 0.68 bdl 36.67 
MS589 Upper Ohio Groundwater 9/29/15 bdl* 13.06 bdl bdl 5.50 bdl 74.93 
MS590 Upper Ohio Groundwater 9/29/15 bdl* 41.99 bdl 0.07 6.81 bdl 72.01 
MS596 Upper Ohio 
Surface 
Water 
10/6/15 bdl 15.48 bdl bdl 0.71 bdl 24.53 
MS597 Upper Ohio 
Surface 
Water 
10/6/15 bdl 23.90 bdl 0.09 2.94 bdl 55.32 
MS598 Upper Ohio 
Surface 
Water 
10/6/15 bdl 28.07 bdl 0.06 6.08 bdl 36.87 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS599 Upper Ohio 
Surface 
Water 
10/6/15 bdl 2.04 bdl bdl 3.34 bdl 31.90 
MS600 Upper Ohio 
Surface 
Water 
10/6/15 bdl 1.44 bdl bdl 5.66 0.19 38.30 
MS601 Upper Ohio 
Surface 
Water 
10/6/15 bdl 9.50 bdl 0.08 1.90 bdl 48.31 
MS618 Upper Ohio Groundwater 10/20/15 bdl* 11.40 bdl bdl 6.02 bdl 41.58 
MS619 Upper Ohio 
Surface 
Water 
10/20/15 0.02 29.47 bdl bdl 1.41 bdl 33.98 
MS620 Upper Ohio 
Surface 
Water 
10/20/15 0.01 2.50 bdl bdl 0.06 bdl 33.79 
MS621 Upper Ohio 
Surface 
Water 
10/20/15 bdl 1.28 bdl bdl 3.94 bdl 38.09 
MS622 Upper Ohio 
Surface 
Water 
10/20/15 bdl 11.40 bdl 0.08 1.36 bdl 48.83 
MS623 Upper Ohio 
Surface 
Water 
10/20/15 bdl 16.24 bdl bdl 1.10 bdl 23.96 
MS624 Upper Ohio 
Surface 
Water 
10/20/15 bdl 35.74 bdl 0.57 1.38 bdl 73.77 
MS635 Upper Ohio 
Surface 
Water 
11/3/15 0.01 15.24 bdl bdl 0.27 bdl 22.32 
MS636 Upper Ohio 
Surface 
Water 
11/3/15 0.01 23.66 bdl 0.06 1.22 bdl 55.88 
MS637 Upper Ohio 
Surface 
Water 
11/3/15 0.02 24.87 bdl bdl* 3.11 bdl 32.93 
MS638 Upper Ohio 
Surface 
Water 
11/3/15 0.02 1.91 bdl bdl 0.34 bdl 28.08 
MS639 Upper Ohio 
Surface 
Water 
11/3/15 bdl 1.26 bdl bdl 4.57 bdl 37.02 
MS640 Upper Ohio 
Surface 
Water 
11/3/15 0.01 8.58 bdl bdl* 0.32 bdl 43.34 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS642 Upper Ohio 
Surface 
Water 
11/17/15 0.05 23.17 bdl bdl 2.64 bdl 31.32 
MS643 Upper Ohio 
Surface 
Water 
11/17/15 0.07 1.97 bdl bdl 0.62 bdl 30.75 
MS644 Upper Ohio 
Surface 
Water 
11/17/15 0.06 1.19 bdl bdl 4.49 bdl 35.61 
MS645 Upper Ohio 
Surface 
Water 
11/17/15 0.06 8.51 bdl bdl 0.29 bdl 41.04 
MS646 Upper Ohio 
Surface 
Water 
11/17/15 0.07 16.43 bdl bdl 0.16 bdl 22.44 
MS647 Upper Ohio 
Surface 
Water 
11/17/15 0.08 22.95 bdl 0.04 1.32 bdl 56.19 
MS648 Upper Ohio 
Surface 
Water 
11/23/15 0.07 1.20 bdl bdl 0.03 bdl 15.44 
MS649 Upper Ohio Groundwater 11/23/15 0.08 8.55 bdl bdl 2.43 bdl 26.60 
MS650 Upper Ohio Groundwater 11/23/15 0.08 6.03 bdl bdl 1.98 bdl 27.27 
MS655 Upper Ohio 
Surface 
Water 
12/4/15 0.06 16.01 bdl bdl 3.34 bdl 27.99 
MS656 Upper Ohio 
Surface 
Water 
12/4/15 0.07 1.27 bdl bdl 1.27 bdl 28.66 
MS657 Upper Ohio 
Surface 
Water 
12/4/15 0.07 0.87 bdl bdl 3.52 bdl 34.04 
MS658 Upper Ohio 
Surface 
Water 
12/4/15 0.07 5.95 bdl bdl 0.50 bdl 41.56 
MS659 Upper Ohio 
Surface 
Water 
12/4/15 0.08 17.03 bdl 0.09 2.30 bdl 55.41 
MS660 Upper Ohio 
Surface 
Water 
12/4/15 0.07 13.93 bdl 0.02 0.26 bdl 22.33 
MS661 Upper Ohio 
Surface 
Water 
12/15/15 0.08 17.01 bdl 0.06 1.98 bdl 28.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS662 Upper Ohio 
Surface 
Water 
12/15/15 0.08 1.39 bdl bdl 1.11 bdl 28.97 
MS663 Upper Ohio 
Surface 
Water 
12/15/15 0.06 0.79 bdl bdl 3.08 bdl 33.10 
MS664 Upper Ohio 
Surface 
Water 
12/15/15 0.09 6.95 bdl 0.09 0.27 bdl 39.47 
MS665 Upper Ohio 
Surface 
Water 
12/15/15 0.08 13.27 bdl bdl 0.36 bdl 21.01 
MS666 Upper Ohio 
Surface 
Water 
12/15/15 0.07 18.03 bdl 0.16 1.01 bdl 55.72 
MS667 Upper Ohio 
Surface 
Water 
12/31/15 0.11 13.19 bdl bdl 6.12 bdl 25.48 
MS668 Upper Ohio 
Surface 
Water 
12/31/15 0.11 1.29 bdl bdl 1.84 bdl 25.19 
MS669 Upper Ohio 
Surface 
Water 
12/31/15 0.10 0.76 bdl bdl 4.09 bdl 26.15 
MS670 Upper Ohio 
Surface 
Water 
12/31/15 0.07 4.84 bdl 0.04* 1.55 bdl 41.15 
MS671 Upper Ohio 
Surface 
Water 
12/31/15 0.10 12.25 bdl 0.03* 0.52 bdl 17.11 
MS672 Upper Ohio 
Surface 
Water 
12/31/15 0.11 11.56 bdl 0.06 4.24 bdl 41.29 
MS675 Upper Ohio 
Surface 
Water 
1/13/16 0.09 17.80 bdl bdl 5.21 bdl 27.32 
MS676 Upper Ohio 
Surface 
Water 
1/13/16 0.03 0.57 bdl bdl 0.62 bdl 11.22 
MS677 Upper Ohio 
Surface 
Water 
1/13/16 0.09 0.70 bdl bdl 3.89 bdl 27.12 
MS678 Upper Ohio 
Surface 
Water 
1/13/16 0.09 5.90 bdl 0.03* 1.30 bdl 36.56 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS679 Upper Ohio 
Surface 
Water 
1/13/16 0.11 13.09 bdl bdl 1.09 bdl 20.99 
MS680 Upper Ohio 
Surface 
Water 
1/13/16 0.09 15.88 bdl 0.15 3.54 bdl 52.88 
MS681 Upper Ohio 
Surface 
Water 
1/13/16 0.07 33.40 bdl bdl 6.83 bdl 25.45 
MS682 Upper Ohio Groundwater 1/13/16 0.15 2.20 bdl bdl 0.89 bdl 36.29 
MS691 Upper Ohio 
Surface 
Water 
1/27/16 0.08 33.20 bdl bdl 3.88 bdl 30.65 
MS692 Upper Ohio 
Surface 
Water 
1/27/16 0.08 1.23 bdl bdl 1.50 bdl 31.04 
MS693 Upper Ohio 
Surface 
Water 
1/27/16 0.07 0.61 bdl bdl 3.67 bdl 33.24 
MS694 Upper Ohio 
Surface 
Water 
1/27/16 0.09 6.38 bdl bdl 0.79 bdl 46.10 
MS695 Upper Ohio 
Surface 
Water 
1/27/16 0.08 38.22 bdl bdl 4.00 bdl 62.47 
MS697 Upper Ohio 
Surface 
Water 
1/27/16 0.09 14.35 bdl bdl 1.08 bdl 28.23 
MS698 Upper Ohio Groundwater 1/27/16 0.08 3.72 bdl bdl 9.35 bdl 39.12 
MS699 Upper Ohio Groundwater 1/27/16 0.11 3.93 bdl bdl 8.89 bdl 69.05 
MS703 Upper Ohio 
Surface 
Water 
2/10/16 0.07 23.41 bdl bdl 3.18 bdl 36.43 
MS704 Upper Ohio 
Surface 
Water 
2/10/16 N/A N/A N/A N/A N/A N/A N/A 
MS705 Upper Ohio 
Surface 
Water 
2/10/16 0.07 0.68 bdl bdl 3.68 bdl 34.47 
MS706 Upper Ohio 
Surface 
Water 
2/10/16 0.07 5.93 bdl bdl 0.67 bdl 43.31 
MS707 Upper Ohio 
Surface 
Water 
2/10/16 0.09 14.25 bdl bdl 1.13 bdl 27.72 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS708 Upper Ohio 
Surface 
Water 
2/10/16 0.08 23.49 bdl 0.07 2.47 bdl 70.45 
MS719 Upper Ohio 
Surface 
Water 
2/24/16 0.09 25.36 bdl 0.05 4.50 bdl 28.13 
MS720 Upper Ohio 
Surface 
Water 
2/24/16 0.11 3.95 bdl 0.10 1.39 bdl 40.75 
MS721 Upper Ohio 
Surface 
Water 
2/24/16 0.09 0.97 bdl 0.06 2.70 bdl 24.05 
MS722 Upper Ohio 
Surface 
Water 
2/24/16 0.08 0.62 bdl 0.07 4.92 bdl 29.15 
MS723 Upper Ohio 
Surface 
Water 
2/24/16 0.08 25.43 bdl 0.10 3.49 bdl 44.74 
MS724 Upper Ohio 
Surface 
Water 
2/24/16 0.08 13.59 bdl 0.08 1.80 bdl 25.26 
MS725 Upper Ohio Groundwater 2/24/16 0.59 23.08 bdl bdl 0.54 bdl 4.32 
MS726 Upper Ohio Groundwater 2/24/16 0.20 0.93 bdl bdl 0.34 bdl 25.78 
MS733 Upper Ohio 
Surface 
Water 
3/15/16 0.06 12.73 bdl 0.26 7.40 bdl 22.41 
MS734 Upper Ohio 
Surface 
Water 
3/15/16 0.09 0.85 bdl bdl 3.45 bdl 22.46 
MS735 Upper Ohio 
Surface 
Water 
3/15/16 0.07 0.55 bdl bdl 7.96 0.18 26.32 
MS736 Upper Ohio 
Surface 
Water 
3/15/16 0.10 3.01 bdl 0.23 2.19 bdl 33.64 
MS737 Upper Ohio 
Surface 
Water 
3/15/16 0.06 13.68 bdl bdl 7.92 0.07 39.90 
MS738 Upper Ohio 
Surface 
Water 
3/15/16 0.08 14.04 bdl bdl 2.87 bdl 27.12 
MS752 Upper Ohio 
Surface 
Water 
3/29/16 0.08 15.25 bdl bdl 4.37 bdl 32.27 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS753 Upper Ohio 
Surface 
Water 
3/29/16 0.08 1.20 bdl bdl 2.28 bdl 28.49 
MS754 Upper Ohio 
Surface 
Water 
3/29/16 0.09 0.59 bdl bdl 4.98 bdl 31.59 
MS755 Upper Ohio 
Surface 
Water 
3/29/16 0.09 4.87 bdl bdl* 0.88 bdl 42.64 
MS756 Upper Ohio 
Surface 
Water 
3/29/16 0.09 13.87 bdl bdl* 2.99 bdl 28.66 
MS757 Upper Ohio 
Surface 
Water 
3/29/16 0.10 17.05 bdl bdl* 2.38 bdl 63.88 
MS766 Upper Ohio Groundwater 4/19/16 0.14 14.59 bdl bdl 9.05 bdl 57.80 
MS767 Upper Ohio 
Surface 
Water 
4/19/16 0.09 29.20 bdl bdl 0.83 bdl 39.16 
MS768 Upper Ohio 
Surface 
Water 
4/19/16 0.07 11.33 bdl bdl 3.06 bdl 27.76 
MS769 Upper Ohio 
Surface 
Water 
4/19/16 0.07 1.13 bdl bdl 1.39 bdl 27.13 
MS770 Upper Ohio 
Surface 
Water 
4/19/16 0.06 0.55 bdl bdl 4.09 bdl 27.99 
MS771 Upper Ohio 
Surface 
Water 
4/19/16 0.07 4.85 bdl 0.03 0.50 bdl 39.77 
MS772 Upper Ohio 
Surface 
Water 
4/19/16 0.08 14.65 bdl 0.07 0.10 bdl 61.01 
MS773 Upper Ohio 
Surface 
Water 
4/19/16 0.07 12.62 bdl bdl 2.29 bdl 26.02 
MS775 Upper Ohio 
Surface 
Water 
5/3/16 0.05 8.20 bdl bdl 1.45 bdl 14.07 
MS776 Upper Ohio 
Surface 
Water 
5/3/16 0.06 1.07 bdl bdl 1.00 bdl 21.76 
MS777 Upper Ohio 
Surface 
Water 
5/3/16 0.06 0.68 bdl bdl 3.65 bdl 25.83 
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Sample Watershed Sample Type 
Analysis 
Date 
Fluoride 
(mg/L) 
Chloride 
(mg/L) 
Nitrite 
(mg/L) 
 Bromide 
(mg/L) 
Nitrate 
(mg/L) 
Phosphate 
(mg/L) 
Sulfate 
(mg/L) 
MS778 Upper Ohio 
Surface 
Water 
5/3/16 0.08 4.33 bdl bdl 0.33 bdl 33.04 
MS779 Upper Ohio 
Surface 
Water 
5/3/16 0.08 15.93 bdl 0.08 1.46 bdl 47.85 
MS780 Upper Ohio 
Surface 
Water 
5/3/16 0.08 11.79 bdl bdl 1.54 bdl 23.63 
MS849 Upper Ohio Groundwater 9/25/16 0.02 122.75 bdl bdl 0.13 bdl 41.82 
MS859 Upper Ohio Groundwater 10/4/16 0.05 81.52 bdl bdl 0.07 bdl 29.66 
MS886 Upper Ohio 
Surface 
Water 
11/5/16 0.02 112.25 bdl bdl 4.92 bdl 39.75 
MS915 Upper Ohio Groundwater 11/13/16 1.28 137.70 bdl bdl 3.59 0.33 0.16 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 0.79 4.50 N/A bdl 0.37 bdl 9.78 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 4.41 3.89 bdl bdl 0.01 bdl 9.29 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 bdl 90.27 bdl bdl 1.92 bdl 16.35 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 bdl 144.10 bdl bdl 0.60 bdl 20.74 
MS047 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 0.14 2.86 N/A bdl 0.30 bdl 10.53 
MS048 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 0.07 6.67 N/A bdl 0.31 0.35 10.98 
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Appendix G: Ionically Couple Plasma-Mass Spectrometry Data 
Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 0.008 0.033 37.24 14.67 bdl 5.92 0.03 
MS006 Connoquenessing Groundwater 8/28/11 0.005 bdl 7.30 4.70 0.110 14.20 bdl 
MS007 Connoquenessing Groundwater 8/28/11 0.001 bdl 22.70 4.20 0.130 6.20 0.14 
MS009 Connoquenessing Groundwater 9/19/11 0.004 bdl 6.90 6.00 bdl 12.50 bdl 
MS010 Connoquenessing Groundwater 9/19/11 0.007 bdl 124.20 2.40 bdl 9.80 0.25 
MS014 Connoquenessing Groundwater 9/22/11 0.005 n.d. 6.80 6.70 n.d. 10.30 0.01 
MS015 Connoquenessing Groundwater 10/22/11 0.004 0.001 152.90 4.10 n.d. 7.50 0.03 
MS016 Connoquenessing Groundwater 10/22/11 0.001 0.011 6.50 1.20 n.d. 3.80 0.00 
MS017 Connoquenessing Groundwater 10/22/11 0.000 n.d. 32.60 0.80 n.d. 1.10 0.04 
MS018 Connoquenessing Groundwater 10/22/11 0.010 n.d. 10.00 14.50 n.d. 7.40 0.03 
MS019 Connoquenessing Groundwater 10/22/11 0.004 n.d. 66.20 1.20 n.d. 6.40 0.26 
MS020 Connoquenessing Groundwater 11/26/11 0.009 n.d. 10.40 14.20 n.d. 6.90 n.d. 
MS022 Connoquenessing Groundwater 11/26/11 0.008 n.d. 112.50 2.10 n.d. 8.20 0.32 
MS023 Connoquenessing Groundwater 11/26/11 0.007 n.d. 7.40 3.70 n.d. 8.60 0.02 
MS024 Connoquenessing Groundwater 11/26/11 0.007 n.d. 7.90 3.80 n.d. 9.20 0.04 
MS026 Connoquenessing Groundwater 1/17/12 0.006 n.d. 28.20 3.20 n.d. 12.30 n.d. 
MS027 Connoquenessing Groundwater 1/17/12 0.006 n.d. 28.80 3.20 n.d. 12.60 n.d. 
MS032 Connoquenessing Groundwater 5/12/12 0.006 n.d. 33.40 3.30 0.060 3.50 n.d. 
MS033 Connoquenessing Groundwater 5/12/12 0.003 n.d. 31.10 3.30 0.073 0.40 n.d. 
MS034 Connoquenessing Groundwater 5/12/12 0.005 n.d. 34.40 3.80 0.084 1.00 n.d. 
MS050 Connoquenessing Groundwater 9/5/12 0.004 bdl 161.30 3.50 bdl 7.50 0.11 
MS051 Connoquenessing Groundwater 9/5/12 0.004 bdl 6.30 6.80 bdl 8.20 bdl 
MS052 Connoquenessing Groundwater 9/5/12 0.008 bdl 7.60 5.90 bdl 7.60 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS053 Connoquenessing Groundwater 9/5/12 0.003 bdl 147.50 0.30 bdl 8.80 0.06 
MS054 Connoquenessing Groundwater 9/5/12 0.010 bdl 5.30 4.10 bdl 14.40 bdl 
MS055 Connoquenessing Groundwater 9/5/12 0.007 bdl 6.20 3.90 bdl 12.70 0.01 
MS056 Connoquenessing Groundwater 9/5/12 0.002 bdl 7.10 3.30 bdl 12.80 0.05 
MS057 Connoquenessing Groundwater 9/5/12 0.008 bdl 7.50 10.60 bdl 14.70 bdl 
MS058 Connoquenessing Groundwater 9/5/12 0.011 bdl 139.20 2.60 bdl 11.30 bdl 
MS064 Connoquenessing Groundwater 9/14/12 0.009 0.041 56.49 10.61 0.002 1.42 0.01 
MS065 Connoquenessing Groundwater 9/14/12 0.007 0.027 16.42 13.46 0.008 7.74 0.00 
MS066 Connoquenessing Groundwater 9/14/12 0.008 0.032 14.58 10.60 0.002 0.99 0.00 
MS067 Connoquenessing Groundwater 9/14/12 0.008 0.025 11.71 8.22 0.005 10.80 0.00 
MS068 Connoquenessing Groundwater 9/14/12 0.008 0.026 19.26 18.21 0.005 7.66 0.02 
MS071 Connoquenessing Groundwater 10/4/12 0.011 0.021 6.32 8.09 0.009 0.81 0.01 
MS072 Connoquenessing Groundwater 10/4/12 0.012 0.020 9.21 11.64 0.004 1.29 0.01 
MS073 Connoquenessing Groundwater 10/4/12 0.007 0.020 7.09 7.72 0.001 2.31 0.01 
MS074 Connoquenessing Groundwater 10/4/12 0.006 0.020 9.00 6.60 0.002 2.72 0.00 
MS075-1 Connoquenessing Groundwater 9/5/12 0.008 0.041 47.86 8.42 0.005 7.35 0.01 
MS075-2 Connoquenessing Groundwater 9/16/12 0.007 0.020 45.50 8.80 0.020 10.20 bdl 
MS085 Connoquenessing Groundwater 11/7/12 0.004 bdl 6.04 8.57 bdl 11.89 bdl 
MS086 Connoquenessing Groundwater 11/7/12 0.006 bdl 23.56 20.98 bdl 10.53 0.01 
MS087 Connoquenessing Groundwater 11/7/12 0.009 0.011 8.46 8.04 bdl 14.42 bdl 
MS088 Connoquenessing Groundwater 11/7/12 0.008 0.009 13.33 9.92 bdl 14.24 bdl 
MS089 Connoquenessing Groundwater 11/7/12 0.003 0.007 33.14 6.89 bdl 13.04 0.04 
MS090 Connoquenessing Groundwater 11/7/12 0.009 0.010 35.29 8.79 bdl 13.14 0.08 
MS091 Connoquenessing Groundwater 11/7/12 0.006 0.149 217.02 3.52 bdl 8.98 0.05 
MS092 Connoquenessing Groundwater 11/7/12 0.003 bdl 8.84 7.75 bdl 12.43 0.06 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS098 Connoquenessing Groundwater 12/7/12 0.007 0.008 7.97 7.93 bdl 9.30 0.14 
MS099 Connoquenessing Groundwater 12/7/12 0.006 0.013 171.21 2.09 bdl 5.31 0.07 
MS100 Connoquenessing Groundwater 12/7/12 0.010 0.009 13.88 10.04 bdl 10.62 0.02 
MS101 Connoquenessing Groundwater 12/7/12 0.007 0.010 16.79 14.72 bdl 8.84 0.03 
MS102 Connoquenessing Groundwater 12/7/12 0.012 0.006 10.31 14.55 bdl 10.54 0.02 
MS103 Connoquenessing Groundwater 12/7/12 0.003 0.014 10.29 7.68 bdl 6.19 0.03 
MS104 Connoquenessing Groundwater 12/7/12 0.007 0.047 6.89 6.08 bdl 8.37 bdl 
MS105 Connoquenessing Groundwater 12/7/12 0.021 0.025 5.95 6.56 bdl 11.91 bdl 
MS106 Connoquenessing Groundwater 12/7/12 0.009 0.046 13.75 7.25 bdl 10.83 bdl 
MS107 Connoquenessing Groundwater 12/7/12 0.002 0.120 9.29 5.75 bdl 4.26 bdl 
MS113 Connoquenessing Groundwater 1/15/13 0.004 0.020 22.14 6.98 bdl 4.96 0.00 
MS114 Connoquenessing Groundwater 1/15/13 0.007 0.012 7.26 8.40 bdl 8.88 0.00 
MS115 Connoquenessing Groundwater 1/15/13 0.006 0.100 176.02 3.17 bdl 5.81 0.07 
MS116 Connoquenessing Groundwater 1/15/13 0.007 0.017 17.12 16.31 bdl 9.57 0.02 
MS117 Connoquenessing Groundwater 1/15/13 0.001 0.231 S bdl bdl 7.30 0.07 
MS118 Connoquenessing Groundwater 1/15/13 0.010 0.012 5.92 8.35 bdl 8.33 bdl 
MS119 Connoquenessing Groundwater 1/15/13 0.001 0.042 34.53 4.49 0.011 4.24 0.02 
MS120 Connoquenessing Groundwater 1/15/13 0.014 0.002 8.66 7.74 bdl 9.87 bdl 
MS121 Connoquenessing Groundwater 1/15/13 0.005 0.012 8.12 6.02 bdl 10.16 bdl 
MS124 Connoquenessing Groundwater 1/16/13 0.010 0.008 99.60 16.56 bdl 10.79 0.01 
MS125 Connoquenessing Groundwater 1/16/13 0.007 0.026 54.69 11.33 bdl 7.95 0.01 
MS126 Connoquenessing Groundwater 1/16/13 0.010 0.015 10.69 9.49 bdl 8.68 0.01 
MS127 Connoquenessing Groundwater 1/16/13 0.012 0.017 13.26 15.24 bdl 7.93 0.01 
MS128 Connoquenessing Groundwater 1/16/13 0.009 0.001 8.46 4.24 bdl 10.59 0.05 
MS143 Connoquenessing Groundwater 1/30/13 0.007 0.008 7.52 8.62 0.009 9.06 0.01 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS145 Connoquenessing Groundwater 1/30/13 0.005 0.010 12.74 9.87 0.014 9.42 0.02 
MS157 Connoquenessing Groundwater 2/25/13 0.007 0.021 7.51 8.11 0.024 8.23 0.03 
MS159  Connoquenessing Groundwater 2/25/13 0.008 0.036 49.47 3.64 0.002 8.75 0.04 
MS160 Connoquenessing Groundwater 2/25/13 0.006 0.085 137.31 1.24 bdl 6.67 0.07 
MS161 Connoquenessing Groundwater 2/25/13 0.006 0.021 19.00 14.85 bdl 7.69 0.04 
MS164 Connoquenessing Groundwater 3/5/13 0.007 0.015 6.82 8.06 bdl 11.89 0.01 
MS165-1 Connoquenessing Groundwater 3/20/13 0.008 0.017 8.27 8.50 bdl 8.83 0.02 
MS165-2 Connoquenessing Groundwater 3/20/13 0.007 0.018 7.49 8.37 bdl 8.74 0.01 
MS171 Connoquenessing Groundwater 4/17/13 0.009 0.041 18.81 11.02 bdl 5.31 0.03 
MS173 Connoquenessing Groundwater 4/17/13 0.001 0.016 3.60 4.01 0.009 3.97 0.07 
MS174 Connoquenessing Groundwater 4/17/13 0.012 0.037 22.30 12.45 bdl 5.55 0.05 
MS175 Connoquenessing Groundwater 4/17/13 0.006 0.019 9.98 6.77 bdl 10.96 0.06 
MS182 Connoquenessing Groundwater 5/6/13 0.006 0.103 S 3.06 bdl 5.30 0.11 
MS183 Connoquenessing Groundwater 5/6/13 0.014 0.017 121.98 19.28 bdl 10.13 0.05 
MS184 Connoquenessing Groundwater 5/6/13 0.005 0.109 S 0.25 bdl 6.93 0.16 
MS186 Connoquenessing Groundwater 5/6/13 0.008 0.025 21.47 18.86 bdl 7.84 0.05 
MS187 Connoquenessing Groundwater 5/6/13 0.015 0.011 8.14 7.77 bdl 10.06 0.04 
MS188 Connoquenessing Groundwater 7/12/13 0.009 0.028 7.32 9.81 0.001 7.28 0.03 
MS190 Connoquenessing Groundwater 7/12/13 0.007 0.031 7.95 10.38 bdl 6.47 0.01 
MS192 Connoquenessing Groundwater 7/12/13 0.009 0.133 87.04 9.49 bdl 5.13 0.04 
MS193 Connoquenessing Groundwater 7/12/13 0.011 0.087 55.29 16.65 bdl 5.04 0.01 
MS198 Connoquenessing Groundwater 8/6/13 0.006 0.014 8.61 6.85 bdl 8.78 0.00 
MS199 Connoquenessing Groundwater 8/6/13 0.011 0.013 5.47 7.89 bdl 7.96 0.00 
MS200 Connoquenessing Groundwater 8/6/13 0.013 0.017 19.68 13.26 0.002 6.95 0.00 
MS201 Connoquenessing Groundwater 8/6/13 0.007 0.016 18.20 14.72 bdl 7.24 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS202 Connoquenessing Groundwater 8/6/13 0.008 0.101 185.15 6.05 0.001 4.97 0.06 
MS204 Connoquenessing Groundwater 8/6/13 0.012 bdl 7.20 4.91 <0.001 9.38 bdl 
MS206 Connoquenessing Groundwater 8/6/13 0.006 0.092 159.06 0.43 bdl 6.05 0.05 
MS207 Connoquenessing Groundwater 8/6/13 0.005 bdl 4.58 3.56 bdl 11.42 bdl 
MS210 Connoquenessing Groundwater 8/16/13 0.007 0.016 31.02 17.70 bdl 8.14 0.19 
MS211 Connoquenessing Groundwater 8/16/13 0.006 0.008 11.09 9.00 bdl 7.57 bdl 
MS215 Connoquenessing Surface Water 8/16/13 0.015 0.008 41.69 11.72 bdl 5.38 bdl 
MS217 Connoquenessing Groundwater 8/31/13 0.002 0.032 36.69 7.58 0.003 3.13 bdl 
MS218 Connoquenessing Groundwater 9/6/13 0.006 0.087 61.56 11.99 bdl 6.18 bdl 
MS219 Connoquenessing Groundwater 9/6/13 0.009 0.024 10.35 14.31 bdl 5.25 0.01 
MS220 Connoquenessing Groundwater 9/6/13 0.006 0.044 15.47 19.07 0.003 5.33 bdl 
MS221 Connoquenessing Groundwater 9/13/13 0.007 0.024 22.83 11.26 0.008 7.47 bdl 
MS223 Connoquenessing Groundwater 9/13/13 0.005 0.016 5.76 9.89 0.000 3.92 bdl 
MS224 Connoquenessing Groundwater 9/13/13 0.006 0.015 6.42 7.76 0.018 7.57 bdl 
MS225 Connoquenessing Groundwater 9/13/13 0.007 0.010 4.88 6.99 0.003 6.55 bdl 
MS229 Connoquenessing Groundwater 10/3/13 0.006 0.013 5.84 33.84 bdl 4.04 bdl 
MS230 Connoquenessing Groundwater 10/24/13 0.008 0.005 25.87 21.43 bdl 8.97 0.01 
MS231 Connoquenessing Groundwater 10/24/13 0.006 0.014 21.25 16.74 bdl 7.30 0.00 
MS232 Connoquenessing Groundwater 10/24/13 0.008 bdl 5.42 4.98 bdl 10.04 0.03 
MS233 Connoquenessing Groundwater 10/24/13 0.009 0.008 5.82 7.58 bdl 7.50 0.03 
MS234 Connoquenessing Groundwater 10/24/13 0.005 0.011 8.85 6.33 bdl 8.33 0.01 
MS235 Connoquenessing Groundwater 10/24/13 0.009 bdl 7.08 4.64 bdl 8.91 0.02 
MS253 Connoquenessing Groundwater 1/9/14 0.015 0.051 74.39 28.55 0.009 8.24 bdl 
MS254 Connoquenessing Groundwater 1/9/14 0.032 0.048 207.30 40.87 bdl 6.21 0.03 
MS255 Connoquenessing Groundwater 1/16/14 0.008 0.017 6.79 7.52 0.011 7.74 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS256 Connoquenessing Groundwater 1/16/14 0.009 0.032 25.55 16.25 0.009 6.28 bdl 
MS257 Connoquenessing Groundwater 1/16/14 0.008 bdl 5.42 4.98 bdl 10.04 0.03 
MS269 Connoquenessing Groundwater 2/19/14 0.008 0.135 17.06 11.91 0.011 4.85 0.01 
MS270 Connoquenessing Groundwater 2/19/14 0.017 0.066 9.46 14.26 0.036 5.99 0.04 
MS271 Connoquenessing Groundwater 2/19/14 0.011 0.025 5.81 4.78 0.002 6.11 0.04 
MS272 Connoquenessing Groundwater 2/19/14 0.013 0.053 7.23 5.06 0.004 6.31 0.05 
MS273 Connoquenessing Groundwater 3/11/14 0.008 0.116 14.89 7.68 0.004 4.93 0.02 
MS274 Connoquenessing Groundwater 3/13/14 0.005 0.071 3.63 9.30 0.018 3.50 0.04 
MS275 Connoquenessing Groundwater 3/13/14 0.007 0.080 6.71 11.07 0.015 3.73 0.03 
MS276 Connoquenessing Groundwater 3/13/14 0.009 0.166 9.52 14.70 0.008 3.82 0.04 
MS277 Connoquenessing Groundwater 3/13/14 0.003 0.026 35.03 9.30 0.023 2.96 0.16 
MS297 Connoquenessing Groundwater 3/21/14 0.012 0.096 6.10 11.10 0.002 3.57 0.10 
MS298 Connoquenessing Groundwater 4/9/14 0.001 0.023 91.82 0.11 0.015 9.92 0.03 
MS299 Connoquenessing Groundwater 4/9/14 0.006 0.109 170.12 0.38 0.034 5.81 0.11 
MS300 Connoquenessing Groundwater 4/9/14 0.012 0.010 7.98 6.39 0.013 8.79 0.05 
MS301 Connoquenessing Groundwater 4/9/14 0.013 0.016 9.22 10.56 0.018 11.46 0.02 
MS302 Connoquenessing Groundwater 4/9/14 0.008 0.025 29.55 21.66 0.023 6.98 0.03 
MS303 Connoquenessing Groundwater 4/9/14 0.011 0.000 6.16 5.34 0.014 10.51 0.08 
MS304 Connoquenessing Groundwater 4/9/14 0.001 0.019 3.92 4.26 0.102 4.31 0.04 
MS318 Connoquenessing Groundwater 5/20/14 0.005 0.013 18.57 9.01 0.019 9.43 0.09 
MS319 Connoquenessing Groundwater 5/20/14 0.009 0.005 8.15 9.67 0.015 7.33 0.08 
MS320 Connoquenessing Groundwater 5/20/14 0.008 0.018 24.89 16.09 0.011 6.90 0.06 
MS321 Connoquenessing Groundwater 5/20/14 0.015 0.001 10.14 15.82 0.156 12.61 0.12 
MS322 Connoquenessing Groundwater 5/20/14 0.011 bdl 6.00 5.58 0.030 11.80 0.30 
MS323 Connoquenessing Groundwater 5/20/14 0.024 bdl 6.51 6.84 0.015 11.22 0.12 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS324 Connoquenessing Groundwater 5/20/14 0.013 0.006 9.33 11.23 0.014 11.61 0.05 
MS333 Connoquenessing Groundwater 7/17/14 0.007 0.033 9.04 9.13 0.045 8.78 0.03 
MS334 Connoquenessing Groundwater 7/17/14 0.007 0.065 25.00 20.69 0.078 6.65 0.04 
MS335 Connoquenessing Groundwater 7/17/14 0.006 0.064 12.38 7.33 0.117 9.94 0.06 
MS336 Connoquenessing Groundwater 7/17/14 0.008 0.084 18.73 7.18 0.108 9.37 0.06 
MS337 Connoquenessing Groundwater 7/17/14 0.010 0.078 6.74 8.74 0.109 7.50 0.04 
MS338 Connoquenessing Groundwater 7/17/14 0.012 0.188 9.57 12.24 0.257 19.73 0.15 
MS345 Connoquenessing Groundwater 7/23/14 0.005 0.113 171.59 0.48 0.044 5.09 0.12 
MS346 Connoquenessing Groundwater 7/23/14 0.009 0.038 9.24 4.57 0.058 8.35 0.07 
MS347 Connoquenessing Groundwater 7/30/14 0.006 0.035 15.62 22.98 0.077 5.54 0.10 
MS348 Connoquenessing Groundwater 7/30/14 0.002 0.056 S 17.51 0.055 5.10 0.11 
MS349 Connoquenessing Groundwater 7/30/14 0.008 0.157 S 1.72 0.254 4.19 0.22 
MS350 Connoquenessing Groundwater 7/30/14 0.006 0.055 58.26 34.50 0.004 4.65 0.07 
MS351 Connoquenessing Groundwater 8/12/14 0.006 0.013 15.89 6.85 0.007 7.37 0.08 
MS352 Connoquenessing Groundwater 8/12/14 0.007 0.020 8.44 8.77 0.014 7.65 0.13 
MS353 Connoquenessing Groundwater 8/12/14 0.006 0.009 8.11 6.06 0.153 8.17 0.20 
MS354 Connoquenessing Groundwater 8/12/14 0.004 0.106 98.38 0.35 0.016 3.92 0.12 
MS355 Connoquenessing Groundwater 8/12/14 0.008 0.012 11.22 4.88 0.012 6.90 0.23 
MS356 Connoquenessing Groundwater 8/12/14 0.009 0.002 6.51 5.51 0.006 6.01 0.17 
MS357 Connoquenessing Groundwater 8/12/14 0.013 0.010 9.79 11.36 0.013 11.57 0.07 
MS358 Connoquenessing Surface Water 8/12/14 0.003 0.024 13.65 5.62 0.016 3.78 0.12 
MS359 Connoquenessing Groundwater 8/12/14 0.004 0.018 9.59 6.60 0.020 3.02 0.36 
MS360 Connoquenessing Groundwater 8/26/14 0.007 0.027 104.47 0.08 bdl 5.93 0.05 
MS361 Connoquenessing Groundwater 8/26/14 0.008 0.117 >100 2.76 0.043 5.79 0.09 
MS375 Connoquenessing Groundwater 8/29/14 0.010 0.021 17.87 14.40 0.028 5.93 0.02 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
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Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS376 Connoquenessing Groundwater 8/29/14 0.007 0.067 79.09 7.35 0.328 4.26 0.09 
MS377 Connoquenessing Groundwater 8/29/14 0.007 0.012 22.71 8.28 0.029 4.92 0.01 
MS378 Connoquenessing Groundwater 8/29/14 0.016 0.029 37.35 17.16 0.054 5.37 bdl 
MS379 Connoquenessing Groundwater 8/29/14 0.007 0.016 21.09 12.63 bdl 4.70 bdl 
MS380 Connoquenessing Groundwater 8/29/14 0.012 0.024 44.39 14.47 bdl 4.60 bdl 
MS381 Connoquenessing Groundwater 8/29/14 0.015 0.053 102.60 4.90 bdl 6.20 0.01 
MS382 Connoquenessing Groundwater 8/29/14 0.013 0.001 10.67 10.58 0.050 7.04 0.03 
MS383 Connoquenessing Groundwater 8/29/14 0.013 0.024 102.40 8.77 bdl 4.29 bdl 
MS384 Connoquenessing Groundwater 8/29/14 0.011 0.021 31.87 12.91 0.097 6.03 bdl 
MS385 Connoquenessing Groundwater 8/29/14 0.005 bdl 3.71 7.67 0.001 3.91 bdl 
MS386 Connoquenessing Groundwater 8/29/14 0.002 bdl 12.45 5.24 bdl 3.99 bdl 
MS387 Connoquenessing Groundwater 8/29/14 0.017 0.022 131.20 0.48 0.064 4.37 bdl 
MS388 Connoquenessing Groundwater 9/8/14 0.006 0.014 10.00 17.38 bdl 6.67 0.01 
MS389 Connoquenessing Groundwater 9/8/14 0.006 0.004 9.56 5.24 0.005 5.01 0.08 
MS390 Connoquenessing Groundwater 9/8/14 0.005 0.021 48.19 7.63 bdl 3.79 bdl 
MS391 Connoquenessing Groundwater 9/16/14 0.014 0.005 6.08 10.80 0.036 4.97 0.02 
MS392 Connoquenessing Groundwater 9/16/14 0.023 0.004 9.80 5.98 0.064 8.29 0.09 
MS393 Connoquenessing Groundwater 9/16/14 0.007 bdl 13.29 7.00 0.008 5.81 0.01 
MS394 Connoquenessing Groundwater 9/24/14 0.011 0.010 54.02 20.26 0.020 6.35 0.02 
MS395 Connoquenessing Groundwater 9/24/14 bdl 0.038 109.84 0.09 0.041 8.31 0.03 
MS396 Connoquenessing Groundwater 9/24/14 0.009 0.006 17.15 7.61 0.012 7.46 0.02 
MS397 Connoquenessing Groundwater 9/24/14 0.008 0.065 119.78 3.56 0.054 5.03 0.07 
MS398 Connoquenessing Groundwater 9/24/14 0.008 0.059 55.64 12.09 0.019 4.94 0.03 
MS400 Connoquenessing Groundwater 9/24/14 0.008 0.099 45.92 16.75 0.014 6.19 0.02 
MS401 Connoquenessing Groundwater 9/25/14 0.007 0.013 18.55 14.66 0.014 6.78 0.03 
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Sample Watershed Sample Type 
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Date 
Lithium 
(mg/L) 
Boron 
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Sodium 
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Phosphorus 
(mg/L) 
MS402 Connoquenessing Groundwater 9/25/14 0.009 bdl 5.88 5.04 0.007 10.68 0.22 
MS403 Connoquenessing Groundwater 9/25/14 0.021 bdl 6.05 6.56 0.018 10.73 0.09 
MS404 Connoquenessing Groundwater 10/14/14 0.007 bdl 9.03 13.41 0.012 5.86 bdl 
MS405 Connoquenessing Groundwater 10/14/14 0.034 bdl 6.43 10.62 bdl 3.76 0.01 
MS406 Connoquenessing Groundwater 10/15/14 0.006 bdl 7.87 5.98 0.003 9.78 0.01 
MS407 Connoquenessing Groundwater 10/15/14 0.007 bdl 7.53 7.39 bdl 7.78 bdl 
MS408 Connoquenessing Groundwater 10/15/14 0.010 bdl 5.89 6.51 0.022 7.30 bdl 
MS409 Connoquenessing Groundwater 10/15/14 0.010 0.001 20.06 10.02 0.080 4.95 0.04 
MS410 Connoquenessing Groundwater 10/29/14 0.007 0.021 8.71 8.52 0.020 8.48 0.01 
MS412 Connoquenessing Groundwater 10/29/14 0.012 0.018 10.27 12.04 0.015 12.30 0.01 
MS413 Connoquenessing Groundwater 10/29/14 0.007 0.017 23.70 21.25 0.009 7.75 0.03 
MS414 Connoquenessing Groundwater 10/29/14 0.006 0.097 183.33 4.85 0.043 6.07 0.08 
MS415 Connoquenessing Groundwater 10/29/14 0.011 0.018 20.93 13.73 0.012 7.78 0.01 
MS416 Connoquenessing Groundwater 10/29/14 0.006 0.077 140.70 1.19 0.014 7.79 0.07 
MS417 Connoquenessing Groundwater 10/29/14 0.007 0.009 29.61 7.99 0.012 10.33 0.02 
MS418 Connoquenessing Groundwater 10/29/14 0.007 0.010 45.91 10.56 0.006 9.70 0.05 
MS419 Connoquenessing Groundwater 10/29/14 0.010 bdl 8.15 4.78 0.008 10.19 0.09 
MS420 Connoquenessing Groundwater 11/9/14 0.006 0.012 7.62 8.38 0.048 9.59 0.04 
MS421 Connoquenessing Groundwater 11/12/14 0.008 0.045 38.45 16.39 0.034 6.42 0.02 
MS422 Connoquenessing Groundwater 11/12/14 0.010 0.030 21.94 11.64 0.035 6.96 0.09 
MS423 Connoquenessing Groundwater 11/20/14 0.009 0.223 168.36 0.28 0.017 4.75 0.12 
MS424 Connoquenessing Groundwater 12/16/14 0.006 bdl 20.62 16.47 bdl 6.82 0.07 
MS428 Connoquenessing Groundwater 12/16/14 0.004 bdl 4.98 3.49 bdl 10.68 0.10 
MS429 Connoquenessing Groundwater 12/16/14 0.009 0.016 134.48 14.31 0.457 5.32 0.09 
MS430 Connoquenessing Groundwater 12/16/14 0.009 bdl 4.86 6.96 bdl 8.15 0.10 
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MS431 Connoquenessing Surface Water 12/16/14 0.008 0.109 155.93 0.22 bdl 3.62 0.20 
MS434 Connoquenessing Groundwater 12/18/14 0.001 bdl 10.89 4.75 bdl 2.18 0.10 
MS436 Connoquenessing Groundwater 1/15/15 0.026 0.058 41.16 5.83 0.011 3.42 0.02 
MS437 Connoquenessing Groundwater 1/15/15 0.008 0.027 28.03 7.45 0.024 6.14 <0.01 
MS447 Connoquenessing Groundwater 2/6/15 0.005 0.147 167.20 0.66 0.005 3.85 0.06 
MS448 Connoquenessing Groundwater 2/6/15 0.006 0.028 8.38 12.48 bdl 3.58 bdl 
MS449 Connoquenessing Groundwater 2/6/15 0.004 0.094 91.65 2.04 0.002 3.79 0.02 
MS450 Connoquenessing Groundwater 2/26/15 0.011 0.050 50.38 13.67 0.073 5.60 0.05 
MS451 Connoquenessing Groundwater 4/14/15 0.014 0.006 32.16 15.09 bdl 7.57 0.05 
MS453 Connoquenessing Groundwater 4/30/15 0.012 bdl 6.79 9.10 bdl 8.02 0.14 
MS539 Connoquenessing Groundwater 8/18/15 0.002 bdl 4.42 6.72 bdl 5.78 <0.01 
MS540 Connoquenessing Groundwater 8/18/15 0.008 0.007 24.15 12.52 bdl 5.57 0.14 
MS541 Connoquenessing Groundwater 8/18/15 0.007 0.016 12.04 16.31 bdl 6.88 bdl 
MS580 Connoquenessing Groundwater 9/15/15 0.014 0.030 36.74 31.26 0.004 7.25 0.01 
MS602 Connoquenessing Groundwater 10/8/15 0.011 0.124 198.41 10.67 bdl 6.84 1.76 
MS604 Connoquenessing Groundwater 10/8/15 0.011 0.125 194.09 10.90 bdl 7.03 1.78 
MS605 Connoquenessing Groundwater 10/16/15 0.009 0.078 77.23 19.63 bdl 7.16 0.01 
MS606 Connoquenessing Groundwater 10/16/15 0.007 0.070 31.06 19.30 bdl 8.30 bdl 
MS607 Connoquenessing Groundwater 10/16/15 0.005 0.146 164.75 1.24 bdl 3.60 0.04 
MS608 Connoquenessing Groundwater 10/16/15 0.013 0.175 436.56 2.36 bdl 4.15 0.05 
MS609 Connoquenessing Groundwater 10/16/15 0.012 0.066 78.11 29.24 bdl 8.04 bdl 
MS610 Connoquenessing Groundwater 10/16/15 0.009 0.015 11.77 18.09 bdl 5.64 0.04 
MS625 Connoquenessing Groundwater 10/23/15 0.005 0.004 7.16 10.60 bdl 4.25 bdl 
MS626 Connoquenessing Groundwater 10/23/15 0.006 0.026 23.61 14.82 bdl 7.56 bdl 
MS627 Connoquenessing Groundwater 10/23/15 0.003 0.047 32.92 6.80 bdl 4.71 bdl 
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MS628 Connoquenessing Groundwater 10/23/15 0.007 0.007 8.04 7.85 bdl 7.09 0.10 
MS629 Connoquenessing Groundwater 10/23/15 0.005 0.075 47.61 12.59 bdl 8.72 bdl 
MS630 Connoquenessing Groundwater 10/23/15 0.007 0.143 233.63 0.77 0.005 4.63 0.11 
MS631 Connoquenessing Groundwater 10/30/15 0.010 0.025 9.98 12.41 0.022 7.41 0.01 
MS632 Connoquenessing Groundwater 10/30/15 0.012 0.033 38.98 8.17 0.060 6.98 bdl 
MS633 Connoquenessing Groundwater 10/30/15 0.001 0.026 132.41 0.12 0.039 7.44 0.01 
MS634 Connoquenessing Groundwater 10/30/15 0.010 0.011 11.33 8.96 0.023 4.22 bdl 
MS651 Connoquenessing Surface Water 11/23/15 0.001 0.008 2.87 2.37 0.005 4.08 bdl 
MS652 Connoquenessing Groundwater 11/23/15 0.003 0.031 17.54 5.49 0.178 3.22 bdl 
MS653 Connoquenessing Surface Water 11/23/15 0.001 0.019 3.27 1.94 0.171 4.22 bdl 
MS654 Connoquenessing Groundwater 11/23/15 0.001 bdl 3.46 2.07 0.001 4.06 bdl 
MS673 Connoquenessing Groundwater 1/11/16 0.001 0.017 100.28 0.07 0.044 5.35 0.03 
MS674 Connoquenessing Groundwater 1/11/16 <0.001 0.014 16.72 0.09 0.104 0.78 bdl 
MS758 Connoquenessing Surface Water 4/5/16 0.014 0.019 8.26 10.94 0.039 9.72 0.03 
MS759 Connoquenessing Groundwater 4/5/16 0.001 0.027 28.90 5.86 0.035 2.26 0.01 
MS760 Connoquenessing Groundwater 4/5/16 0.010 0.045 46.85 12.63 0.018 7.25 0.02 
MS761 Connoquenessing Groundwater 4/5/16 0.010 0.060 40.05 12.36 0.055 8.91 0.02 
MS762 Connoquenessing Groundwater 4/5/16 0.002 0.009 2.85 3.23 0.072 4.25 0.02 
MS763 Connoquenessing Groundwater 4/5/16 0.003 0.009 4.77 3.52 0.030 3.57 0.02 
MS764 Connoquenessing Groundwater 4/5/16 0.009 0.009 4.08 5.88 0.012 6.33 0.03 
MS765 Connoquenessing Groundwater 4/5/16 0.005 0.041 5.12 7.58 0.013 4.57 0.02 
MS782 Connoquenessing Groundwater 5/12/16 <0.001 0.031 149.56 0.11 0.046 5.19 0.01 
MS818 Connoquenessing Groundwater 8/15/16 0.002 bdl 7.54 5.34 0.021 6.55 <0.01 
MS860 Connoquenessing Groundwater 10/11/16 0.009 0.024 11.65 11.09 0.015 4.84 bdl 
MS094 Kiskiminetas Groundwater 11/25/12 0.005 0.009 1.61 4.67 bdl 4.76 0.02 
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MS152 Kiskiminetas Groundwater 2/3/13 0.008 0.086 54.88 5.50 0.001 4.62 0.11 
MS153 Kiskiminetas Groundwater 2/6/13 0.003 0.029 4.66 5.02 0.006 4.89 0.08 
MS341 Kiskiminetas Groundwater 7/23/14 0.009 0.132 59.18 5.12 0.064 3.99 0.02 
MS343 Kiskiminetas Groundwater 7/23/14 0.004 0.080 7.78 5.14 0.086 5.10 0.05 
MS435 Kiskiminetas Groundwater 1/14/15 0.004 0.014 3.03 4.16 0.028 3.86 bdl 
MS444 Kiskiminetas Groundwater 1/29/15 0.002 0.021 4.57 3.71 0.033 4.65 0.06 
MS445 Kiskiminetas Groundwater 2/4/15 0.002 0.033 26.33 6.73 0.015 4.27 0.02 
MS446 Kiskiminetas Groundwater 2/4/15 0.006 0.016 22.93 21.29 0.334 4.18 bdl 
MS130 Lower Allegheny Groundwater 1/22/13 0.003 0.011 8.53 9.53 0.013 3.67 0.02 
MS131 Lower Allegheny Groundwater 1/22/13 0.007 0.013 9.59 11.68 bdl 3.50 0.01 
MS132 Lower Allegheny Groundwater 1/22/13 0.007 0.014 9.84 11.83 bdl 3.54 0.01 
MS133 Lower Allegheny Groundwater 1/22/13 0.005 0.029 57.03 14.70 bdl 3.66 0.01 
MS134 Lower Allegheny Groundwater 1/22/13 0.002 0.023 17.12 6.80 bdl 4.23 0.02 
MS135 Lower Allegheny Groundwater 1/22/13 0.004 0.025 86.74 20.24 bdl 5.45 0.02 
MS136 Lower Allegheny Surface Water 1/22/13 0.000 0.009 60.28 8.05 bdl 3.65 0.02 
MS137 Lower Allegheny Groundwater 1/22/13 0.002 0.022 9.13 7.79 bdl 4.73 0.03 
MS141 Lower Allegheny Groundwater 1/22/13 0.006 0.089 149.67 1.16 bdl 7.01 0.07 
MS169 Lower Allegheny Groundwater 4/12/13 0.005 0.182 S 0.24 0.004 4.11 0.15 
MS194 Lower Allegheny Groundwater 7/12/13 0.006 0.103 12.31 11.71 bdl 5.54 0.01 
MS195 Lower Allegheny Groundwater 7/12/13 0.005 0.105 13.00 12.11 bdl 6.16 bdl 
MS209 Lower Allegheny Groundwater 8/16/13 0.026 0.049 11.69 8.30 0.006 4.82 bdl 
MS212 Lower Allegheny Groundwater 8/16/13 0.021 0.046 31.67 22.85 0.077 6.25 bdl 
MS213 Lower Allegheny Groundwater 8/16/13 0.013 0.043 9.03 12.99 bdl 5.36 0.04 
MS214 Lower Allegheny Groundwater 8/16/13 0.015 0.043 18.79 17.01 bdl 6.12 bdl 
MS222 Lower Allegheny Groundwater 9/13/13 0.003 0.054 19.83 14.49 bdl 3.55 bdl 
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MS226 Lower Allegheny Groundwater 9/26/13 0.007 0.050 22.16 10.00 bdl 7.01 bdl 
MS227 Lower Allegheny Groundwater 9/26/13 0.006 0.051 14.29 10.68 bdl 5.68 bdl 
MS228 Lower Allegheny Groundwater 9/26/13 0.002 0.011 52.81 8.26 bdl 5.01 bdl 
MS399 Lower Allegheny Groundwater 9/24/14 0.008 0.010 21.23 15.31 0.046 3.26 0.04 
MS441 Lower Allegheny Groundwater 1/22/15 0.015 0.014 9.44 30.43 0.031 6.42 bdl 
MS442 Lower Allegheny Groundwater 1/22/15 0.003 0.040 214.54 19.60 0.014 4.52 <0.01 
MS443 Lower Allegheny Groundwater 1/29/15 0.004 0.080 81.56 3.06 0.009 4.46 0.01 
MS476 Lower Allegheny Surface Water 6/11/15 0.005 0.025 24.47 12.24 0.083 4.59 0.03 
MS477 Lower Allegheny Surface Water 6/11/15 0.002 0.016 19.38 8.64 0.025 2.26 0.02 
MS478 Lower Allegheny Surface Water 6/11/15 0.002 0.021 36.75 10.21 0.003 0.79 0.02 
MS479 Lower Allegheny Surface Water 6/11/15 0.007 0.020 24.92 5.75 0.064 1.93 0.13 
MS480 Lower Allegheny Surface Water 6/11/15 0.004 0.032 72.47 19.00 0.021 5.04 0.06 
MS487 Lower Allegheny Groundwater 6/19/15 0.004 bdl 4.72 7.99 bdl 3.88 <0.01 
MS488 Lower Allegheny Groundwater 6/19/15 0.010 0.047 18.25 18.70 bdl 7.58 0.02 
MS496 Lower Allegheny Surface Water 7/2/15 0.003 0.028 16.62 9.06 0.006 4.59 <0.01 
MS497 Lower Allegheny Surface Water 7/2/15 0.001 0.025 8.21 4.65 0.060 2.97 <0.01 
MS498 Lower Allegheny Surface Water 7/2/15 0.001 0.029 18.88 5.99 0.038 3.72 0.01 
MS499 Lower Allegheny Surface Water 7/2/15 0.001 0.028 19.33 6.36 0.058 4.05 0.02 
MS500 Lower Allegheny Surface Water 7/2/15 0.002 0.027 9.46 6.69 0.083 4.98 0.05 
MS501 Lower Allegheny Surface Water 7/2/15 0.002 0.029 50.37 11.84 0.016 5.19 0.03 
MS502 Lower Allegheny Surface Water 7/2/15 0.001 0.023 28.58 8.65 0.021 5.26 0.03 
MS504 Lower Allegheny Groundwater 7/7/15 0.006 0.032 53.40 27.91 0.008 6.03 0.02 
MS505 Lower Allegheny Surface Water 7/7/15 0.017 0.027 30.02 10.91 4.180 8.23 0.02 
MS506 Lower Allegheny Surface Water 7/7/15 0.001 0.025 18.30 6.69 0.060 4.78 0.03 
MS507 Lower Allegheny Groundwater 7/7/15 0.005 0.031 60.55 13.12 0.001 3.86 0.02 
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MS508 Lower Allegheny Groundwater 7/7/15 0.002 0.019 17.94 7.72 0.009 4.55 0.03 
MS526 Lower Allegheny Surface Water 8/4/15 0.002 0.030 22.78 11.42 0.032 4.90 bdl 
MS527 Lower Allegheny Surface Water 8/4/15 0.001 0.026 11.20 6.37 0.031 2.95 0.01 
MS528 Lower Allegheny Surface Water 8/4/15 0.001 0.030 21.27 8.42 0.027 4.22 bdl 
MS529 Lower Allegheny Surface Water 8/4/15 0.001 0.031 21.84 8.06 0.010 4.13 0.01 
MS530 Lower Allegheny Surface Water 8/4/15 0.004 0.034 20.91 7.36 0.046 2.43 0.07 
MS531 Lower Allegheny Surface Water 8/4/15 0.001 0.035 S 14.22 0.030 5.06 0.01 
MS532 Lower Allegheny Surface Water 8/4/15 0.001 0.035 44.29 11.40 0.042 5.34 bdl 
MS559 Lower Allegheny Surface Water 9/5/15 0.003 0.029 26.13 12.29 0.016 4.90 0.01 
MS560 Lower Allegheny Surface Water 9/5/15 0.001 0.024 13.43 7.01 0.011 2.86 0.02 
MS561 Lower Allegheny Surface Water 9/5/15 0.001 0.030 26.26 9.34 0.009 3.69 0.03 
MS562 Lower Allegheny Surface Water 9/5/15 0.001 0.031 26.30 8.92 0.037 2.03 0.03 
MS563 Lower Allegheny Surface Water 9/5/15 0.008 0.048 31.41 10.29 0.164 1.42 0.11 
MS564 Lower Allegheny Surface Water 9/5/15 0.001 0.041 45.61 12.04 0.049 5.28 0.01 
MS565 Lower Allegheny Surface Water 9/5/15 0.002 0.036 46.94 14.99 0.028 5.08 0.02 
MS577 Lower Allegheny Groundwater 9/10/15 0.003 0.012 11.00 14.70 0.015 4.01 0.01 
MS579 Lower Allegheny Groundwater 9/10/15 0.005 0.024 51.78 29.39 0.044 5.86 0.01 
MS592 Lower Allegheny Surface Water 9/30/15 0.001 0.032 17.50 9.11 0.070 4.32 0.01 
MS594 Lower Allegheny Groundwater 9/30/15 0.014 0.016 33.40 31.36 bdl 7.27 bdl 
MS611 Lower Allegheny Surface Water 10/17/15 0.003 0.024 25.46 12.67 bdl 4.78 bdl 
MS612 Lower Allegheny Surface Water 10/17/15 0.001 0.019 12.88 6.55 bdl 2.84 0.01 
MS613 Lower Allegheny Surface Water 10/17/15 0.001 0.021 22.75 7.16 bdl 1.26 bdl 
MS614 Lower Allegheny Surface Water 10/17/15 0.001 0.018 23.27 7.21 bdl 0.80 bdl 
MS615 Lower Allegheny Surface Water 10/17/15 0.005 0.027 26.87 8.51 0.023 2.23 0.08 
MS616 Lower Allegheny Surface Water 10/17/15 0.001 0.020 62.35 17.84 bdl 4.68 bdl 
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MS617 Lower Allegheny Surface Water 10/17/15 0.001 0.025 45.26 12.34 bdl 5.15 bdl 
MS641 Lower Allegheny Groundwater 11/13/15 0.008 0.041 23.32 5.95 0.031 4.73 0.02 
MS683 Lower Allegheny Surface Water 1/16/16 0.003 0.026 21.51 8.12 0.072 4.19 bdl 
MS684 Lower Allegheny Surface Water 1/16/16 0.002 0.027 17.36 7.05 0.060 3.09 bdl 
MS685 Lower Allegheny Surface Water 1/16/16 0.002 0.026 47.91 8.40 0.092 3.57 bdl 
MS686 Lower Allegheny Surface Water 1/16/16 0.002 0.027 39.73 8.15 0.074 3.24 bdl 
MS687 Lower Allegheny Surface Water 1/16/16 0.003 0.022 11.24 6.23 0.121 4.32 bdl 
MS688 Lower Allegheny Surface Water 1/16/16 0.002 0.024 101.31 11.06 0.064 4.30 bdl 
MS689 Lower Allegheny Surface Water 1/16/16 0.002 0.022 59.29 8.48 0.104 4.19 bdl 
MS711 Lower Allegheny Surface Water 2/18/16 0.003 0.023 24.02 8.49 0.028 4.18 bdl 
MS713 Lower Allegheny Surface Water 2/18/16 0.002 0.021 27.44 6.26 0.109 3.10 bdl 
MS714 Lower Allegheny Surface Water 2/18/16 0.002 0.023 96.71 9.20 0.077 3.30 bdl 
MS715 Lower Allegheny Surface Water 2/18/16 0.002 0.023 102.92 9.64 0.057 2.79 bdl 
MS716 Lower Allegheny Surface Water 2/18/16 0.002 0.021 12.84 6.29 0.072 4.30 bdl 
MS717 Lower Allegheny Surface Water 2/18/16 0.002 0.023 82.26 11.05 0.049 4.32 bdl 
MS718 Lower Allegheny Surface Water 2/18/16 0.002 0.020 54.28 8.15 0.046 4.20 bdl 
MS744 Lower Allegheny Surface Water 3/22/16 0.004 0.028 19.80 9.76 0.021 4.38 0.01 
MS745 Lower Allegheny Surface Water 3/22/16 0.002 0.023 19.84 7.77 0.046 3.16 0.01 
MS747 Lower Allegheny Surface Water 3/22/16 0.002 0.025 42.58 9.64 0.038 3.33 <0.01 
MS748 Lower Allegheny Surface Water 3/22/16 0.002 0.025 52.28 9.66 0.022 2.26 0.01 
MS749 Lower Allegheny Surface Water 3/22/16 0.004 0.018 13.33 6.35 0.061 3.42 0.05 
MS750 Lower Allegheny Surface Water 3/22/16 0.003 0.028 61.59 13.28 0.030 4.29 0.02 
MS751 Lower Allegheny Surface Water 3/22/16 0.002 0.025 36.01 9.66 0.042 4.50 bdl 
MS784 Lower Allegheny Surface Water 5/15/16 0.004 0.029 22.32 11.64 0.053 4.40 bdl 
MS785 Lower Allegheny Surface Water 5/15/16 0.002 0.026 19.55 9.20 0.045 2.66 0.01 
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MS786 Lower Allegheny Surface Water 5/15/16 0.002 0.028 40.36 11.12 0.036 1.84 0.15 
MS787 Lower Allegheny Surface Water 5/15/16 0.002 0.028 43.67 11.39 0.023 2.09 <0.01 
MS788 Lower Allegheny Surface Water 5/15/16 0.004 0.021 17.14 6.69 0.128 2.38 0.09 
MS789 Lower Allegheny Surface Water 5/15/16 0.003 0.029 101.46 18.02 0.038 4.50 0.02 
MS790 Lower Allegheny Surface Water 5/15/16 0.002 0.029 77.28 14.43 0.331 5.12 0.01 
MS794 Lower Allegheny Surface Water 6/1/16 0.007 0.031 22.53 11.15 0.064 1.94 0.09 
MS795 Lower Allegheny Surface Water 6/1/16 0.006 0.022 19.44 11.21 0.067 1.98 bdl 
MS796 Lower Allegheny Surface Water 6/1/16 0.003 0.029 38.58 8.68 0.045 2.95 <0.01 
MS797 Lower Allegheny Surface Water 6/1/16 0.006 0.020 17.33 12.00 0.093 1.96 <0.01 
MS804 Lower Allegheny Surface Water 6/25/16 0.003 0.015 21.06 10.79 0.047 4.67 0.02 
MS805 Lower Allegheny Surface Water 6/25/16 0.001 0.011 15.04 7.45 0.041 3.03 <0.01 
MS806 Lower Allegheny Surface Water 6/25/16 0.001 0.014 26.76 8.48 0.043 2.18 0.01 
MS807 Lower Allegheny Surface Water 6/25/16 0.001 0.013 28.43 8.75 0.029 3.68 0.01 
MS808 Lower Allegheny Surface Water 6/25/16 0.005 0.016 19.32 7.06 0.084 2.53 0.09 
MS809 Lower Allegheny Surface Water 6/25/16 0.002 0.016 61.07 14.35 0.054 4.92 0.05 
MS810 Lower Allegheny Surface Water 6/25/16 0.001 0.016 44.42 10.93 0.061 5.00 0.02 
MS811 Lower Allegheny Surface Water 7/23/16 0.006 0.047 25.44 12.24 0.064 4.89 0.02 
MS812 Lower Allegheny Surface Water 7/23/16 0.002 0.031 16.91 8.32 0.056 2.95 0.03 
MS813 Lower Allegheny Surface Water 7/23/16 0.002 0.032 29.57 9.95 0.042 0.59 0.03 
MS814 Lower Allegheny Surface Water 7/23/16 0.002 0.030 31.36 9.79 0.058 4.30 0.05 
MS815 Lower Allegheny Surface Water 7/23/16 0.011 0.058 25.30 7.95 0.170 1.52 0.16 
MS816 Lower Allegheny Surface Water 7/23/16 0.003 0.036 72.13 16.96 0.060 5.20 0.09 
MS817 Lower Allegheny Surface Water 7/23/16 0.003 0.038 51.30 12.65 0.310 5.26 bdl 
MS819 Lower Allegheny Groundwater 8/15/16 0.008 0.028 20.88 15.03 0.018 8.09 bdl 
MS820 Lower Allegheny Groundwater 8/15/16 0.005 0.031 29.77 11.39 0.021 4.39 bdl 
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MS821 Lower Allegheny Groundwater 8/15/16 0.014 0.011 21.01 21.70 0.023 4.34 bdl 
MS822 Lower Allegheny Groundwater 8/15/16 0.020 0.018 35.75 28.77 0.033 4.51 bdl 
MS823 Lower Allegheny Groundwater 8/15/16 0.010 0.031 38.71 17.18 0.028 4.69 bdl 
MS824 Lower Allegheny Groundwater 8/16/16 0.019 bdl 61.34 23.38 0.025 10.68 bdl 
MS825 Lower Allegheny Groundwater 8/16/16 0.011 bdl 5.39 20.34 0.025 5.51 bdl 
MS826 Lower Allegheny Groundwater 8/16/16 0.004 bdl 37.53 14.47 0.025 7.40 <0.01 
MS827 Lower Allegheny Groundwater 8/16/16 0.004 bdl 35.44 18.70 0.027 7.52 bdl 
MS828 Lower Allegheny Groundwater 8/16/16 0.010 0.045 117.30 22.16 0.085 7.05 0.01 
MS829 Lower Allegheny Groundwater 8/19/16 0.006 0.112 211.26 1.53 0.065 4.56 0.03 
MS830 Lower Allegheny Groundwater 8/19/16 0.006 0.005 72.00 31.51 0.036 5.60 bdl 
MS831 Lower Allegheny Groundwater 8/19/16 0.010 0.007 49.05 31.33 0.023 8.23 bdl 
MS832 Lower Allegheny Groundwater 8/19/16 0.011 0.032 149.07 27.78 0.035 5.47 bdl 
MS833 Lower Allegheny Groundwater 8/19/16 0.011 0.114 58.05 23.05 0.028 4.98 bdl 
MS834 Lower Allegheny Surface Water 8/26/16 0.004 0.037 26.22 13.18 0.119 5.12 0.02 
MS835 Lower Allegheny Surface Water 8/26/16 0.001 0.033 17.80 8.97 0.109 3.61 0.05 
MS836 Lower Allegheny Surface Water 8/26/16 0.001 0.036 30.33 9.80 0.031 0.36 0.03 
MS837 Lower Allegheny Surface Water 8/26/16 0.002 0.036 31.57 10.26 0.030 3.54 0.06 
MS838 Lower Allegheny Surface Water 8/26/16 0.007 0.056 27.92 8.75 0.085 2.44 0.17 
MS839 Lower Allegheny Surface Water 8/26/16 0.002 0.048 90.49 19.80 0.039 5.75 0.08 
MS840 Lower Allegheny Surface Water 8/26/16 0.002 0.046 87.81 14.55 0.108 5.88 0.03 
MS841 Lower Allegheny Surface Water 9/16/16 0.004 0.036 25.44 11.93 0.080 4.86 0.01 
MS842 Lower Allegheny Surface Water 9/16/16 0.001 0.045 17.11 7.57 0.086 2.49 0.44 
MS843 Lower Allegheny Surface Water 9/16/16 0.001 0.038 27.27 8.21 0.024 1.09 <0.01 
MS844 Lower Allegheny Surface Water 9/16/16 0.001 0.036 29.00 8.69 0.029 2.98 0.03 
MS845 Lower Allegheny Surface Water 9/16/16 0.006 0.052 27.13 7.54 0.049 1.62 0.09 
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Date 
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Boron 
(mg/L) 
Sodium 
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MS846 Lower Allegheny Surface Water 9/16/16 0.002 0.049 62.59 16.98 0.025 4.95 0.20 
MS847 Lower Allegheny Surface Water 9/16/16 0.002 0.043 45.57 12.41 0.409 5.33 0.01 
MS848 Lower Allegheny Surface Water 9/16/16 0.002 0.053 18.84 14.99 0.849 13.73 0.34 
MS850 Lower Allegheny Groundwater 9/25/16 0.009 0.077 106.72 7.88 0.021 4.28 bdl 
MS851 Lower Allegheny Groundwater 9/25/16 0.006 0.019 15.72 15.26 0.024 4.62 bdl 
MS852 Lower Allegheny Groundwater 9/25/16 0.007 0.156 213.98 0.89 0.015 3.56 0.07 
MS853 Lower Allegheny Groundwater 9/25/16 0.005 0.020 15.89 17.80 0.017 4.40 bdl 
MS854 Lower Allegheny Groundwater 9/25/16 0.010 0.010 141.91 33.65 0.018 3.60 bdl 
MS855 Lower Allegheny Groundwater 9/25/16 0.010 0.096 237.47 9.37 0.030 5.97 bdl 
MS856 Lower Allegheny Groundwater 9/25/16 0.004 0.099 304.75 bdl 0.009 6.08 bdl 
MS857 Lower Allegheny Groundwater 9/25/16 0.006 0.038 15.30 18.01 0.014 5.29 bdl 
MS858 Lower Allegheny Groundwater 9/25/16 0.009 0.042 128.02 41.36 0.017 7.60 bdl 
MS861 Lower Allegheny Surface Water 10/14/16 0.003 0.035 25.23 12.09 0.079 4.86 <0.01 
MS862 Lower Allegheny Surface Water 10/14/16 0.002 0.031 22.81 12.04 0.451 5.09 0.12 
MS863 Lower Allegheny Surface Water 10/14/16 0.001 0.039 17.58 15.13 2.285 20.36 0.19 
MS864 Lower Allegheny Surface Water 10/14/16 0.001 0.036 16.25 8.08 0.330 3.05 0.21 
MS865 Lower Allegheny Surface Water 10/14/16 0.001 0.036 27.48 8.37 0.033 0.91 0.04 
MS866 Lower Allegheny Surface Water 10/14/16 0.001 0.035 28.61 8.44 0.028 2.20 0.03 
MS867 Lower Allegheny Surface Water 10/14/16 0.006 0.050 27.34 8.12 0.050 1.57 0.11 
MS868 Lower Allegheny Surface Water 10/14/16 0.002 0.039 72.50 18.27 0.021 4.64 0.07 
MS869 Lower Allegheny Surface Water 10/14/16 0.002 0.037 42.17 12.35 0.051 5.10 0.01 
MS887 Lower Allegheny Surface Water 11/5/16 0.003 0.041 164.98 20.59 0.029 4.93 <0.01 
MS888 Lower Allegheny Surface Water 11/5/16 0.002 0.036 138.68 16.65 0.026 4.55 bdl 
MS889 Lower Allegheny Surface Water 11/5/16 0.002 0.039 140.93 17.02 0.037 4.58 bdl 
MS890 Lower Allegheny Surface Water 11/5/16 0.001 0.042 161.12 21.05 0.031 3.99 <0.01 
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MS891 Lower Allegheny Surface Water 11/5/16 0.001 0.039 129.32 16.75 0.026 3.96 bdl 
MS892 Lower Allegheny Surface Water 11/5/16 0.001 0.041 126.05 17.65 0.033 4.59 bdl 
MS893 Lower Allegheny Surface Water 11/5/16 0.003 0.067 144.28 22.79 0.067 3.94 0.77 
MS894 Lower Allegheny Surface Water 11/5/16 0.003 0.075 123.20 20.62 0.050 4.14 0.77 
MS895 Lower Allegheny Surface Water 11/5/16 0.006 0.175 109.44 14.24 0.038 3.41 0.61 
MS896 Lower Allegheny Surface Water 11/5/16 0.002 0.047 57.72 15.92 0.037 4.46 bdl 
MS897 Lower Allegheny Surface Water 11/5/16 0.001 0.030 52.79 14.26 0.027 4.24 0.02 
MS898 Lower Allegheny Surface Water 11/5/16 0.001 0.052 222.05 20.43 0.029 5.75 0.04 
MS899 Lower Allegheny Surface Water 11/5/16 0.001 0.030 76.56 12.87 0.027 4.38 bdl 
MS900 Lower Allegheny Surface Water 11/5/16 0.002 0.044 63.59 11.85 0.430 5.27 0.04 
MS901 Lower Allegheny Surface Water 11/5/16 0.001 0.031 73.09 11.86 0.031 4.83 bdl 
MS902 Lower Allegheny Surface Water 11/5/16 0.001 0.027 86.71 13.89 0.035 3.91 <0.01 
MS903 Lower Allegheny Surface Water 11/5/16 0.001 0.025 85.81 11.54 0.040 3.84 <0.01 
MS904 Lower Allegheny Surface Water 11/5/16 0.001 0.025 92.66 12.12 0.032 4.07 0.01 
MS905 Lower Allegheny Surface Water 11/5/16 0.002 0.070 59.68 9.45 0.037 5.47 0.03 
MS906 Lower Allegheny Surface Water 11/11/16 0.003 0.030 23.73 13.07 0.034 5.52 bdl 
MS907 Lower Allegheny Surface Water 11/11/16 0.001 0.024 15.83 12.70 0.160 15.65 0.30 
MS908 Lower Allegheny Surface Water 11/11/16 0.002 0.035 22.33 14.87 0.860 15.13 1.40 
MS909 Lower Allegheny Surface Water 11/11/16 0.001 0.061 15.09 9.35 1.026 4.62 1.51 
MS910 Lower Allegheny Surface Water 11/11/16 0.001 0.026 24.33 8.40 0.042 1.77 0.03 
MS911 Lower Allegheny Surface Water 11/11/16 0.001 0.026 23.71 7.89 0.025 1.86 0.02 
MS912 Lower Allegheny Surface Water 11/11/16 0.003 0.019 19.88 5.23 0.118 2.99 0.20 
MS913 Lower Allegheny Surface Water 11/11/16 0.002 0.029 60.23 18.90 0.033 5.80 0.07 
MS914 Lower Allegheny Surface Water 11/11/16 0.001 0.025 35.44 12.36 0.036 5.56 0.01 
MS916 Lower Allegheny Groundwater 11/13/16 0.007 0.181 230.87 1.60 0.047 4.74 0.13 
  
2
7
2
 
Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
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MS917 Lower Allegheny Groundwater 11/13/16 0.006 0.085 84.45 3.98 0.032 4.90 0.02 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 0.016 0.055 64.95 18.03 0.006 1.27 0.02 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.007 0.067 98.85 2.03 bdl 4.87 0.04 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 0.002 0.012 3.39 14.34 bdl 4.04 0.02 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 0.019 0.050 18.49 27.40 0.005 8.28 0.01 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 0.007 0.018 6.60 11.71 0.006 7.01 0.04 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 0.026 0.533 57.17 26.68 0.008 5.76 0.01 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 0.032 0.098 79.28 24.92 0.014 6.22 0.00 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 0.016 0.029 11.30 11.67 0.024 6.64 0.06 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 0.006 0.013 26.08 10.25 0.030 5.35 0.05 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 0.009 0.026 13.05 21.96 0.018 5.96 0.05 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 0.014 0.019 12.37 25.30 0.014 5.28 0.03 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 0.013 0.060 381.96 32.49 0.170 6.90 0.16 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 0.007 0.025 47.07 14.29 0.018 4.79 0.06 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 0.012 0.008 12.63 11.42 0.032 4.86 0.06 
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Phosphorus 
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MS312 
Lower 
Monongahela 
Groundwater 5/7/14 0.005 0.029 24.12 9.78 0.287 4.49 0.08 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 0.007 0.002 19.59 10.94 0.012 4.92 0.05 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 0.009 0.020 9.20 19.10 0.063 5.02 0.02 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 0.015 0.028 28.04 24.39 0.001 3.80 0.03 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 0.020 0.107 228.60 3.25 bdl 4.06 0.05 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 0.014 0.015 12.21 13.57 0.012 4.77 0.04 
MS331 
Lower 
Monongahela 
Surface Water 7/1/14 0.082 0.096 97.36 51.19 8.950 11.14 0.04 
MS332 
Lower 
Monongahela 
Surface Water 7/1/14 0.071 0.103 53.65 11.13 0.278 5.57 0.03 
MS339 
Lower 
Monongahela 
Surface Water 7/22/14 0.072 0.126 101.62 51.91 6.986 10.78 0.03 
MS340 
Lower 
Monongahela 
Surface Water 7/22/14 0.072 0.136 57.39 15.32 1.468 6.13 0.04 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 0.009 0.015 14.29 15.68 bdl 5.97 0.05 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 0.008 0.008 23.33 17.51 0.070 6.21 0.09 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 0.015 0.023 55.29 26.59 0.021 5.82 0.06 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 0.013 0.010 14.26 20.20 bdl 9.32 0.07 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 bdl bdl 78.47 0.61 0.160 7.44 0.10 
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Phosphorus 
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MS367 
Lower 
Monongahela 
Surface Water 8/27/14 0.008 0.022 21.57 8.45 0.206 4.88 0.08 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 0.011 0.014 11.17 19.44 0.015 5.40 0.00 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 0.002 0.013 18.13 8.32 0.005 4.42 0.04 
MS370 
Lower 
Monongahela 
Surface Water 8/27/14 0.004 0.014 19.47 10.29 0.014 4.41 0.03 
MS372 
Lower 
Monongahela 
Surface Water 8/28/14 0.003 0.047 70.02 10.45 0.059 4.76 0.05 
MS373 
Lower 
Monongahela 
Surface Water 8/28/14 0.003 0.044 66.76 10.47 0.013 4.90 0.03 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 0.007 bdl 12.83 16.48 0.004 5.97 0.07 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 0.018 0.023 40.78 30.53 bdl 5.26 0.04 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 0.010 bdl 7.21 18.33 bdl 3.78 0.03 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 0.009 bdl 14.42 15.35 0.211 4.68 0.07 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 0.011 0.027 45.59 13.21 0.010 4.92 0.02 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 0.006 0.016 32.09 12.58 bdl 5.53 0.01 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 0.008 bdl 6.74 16.71 bdl 5.89 <0.01 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.008 0.063 132.11 0.25 bdl 5.11 0.04 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 0.002 bdl 147.05 0.09 bdl 5.48 0.01 
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Phosphorus 
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MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.007 0.029 109.09 4.83 bdl 7.16 0.66 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 0.021 0.035 16.53 39.01 0.046 7.88 bdl 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 0.006 0.010 12.77 8.60 0.011 6.44 <0.01 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 0.008 0.011 7.87 15.99 0.008 5.82 0.01 
MS558 
Lower 
Monongahela 
Surface Water 9/4/15 0.005 0.027 35.49 22.08 0.226 5.61 0.05 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 0.040 0.076 72.30 27.59 0.082 4.51 0.01 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 0.008 0.031 18.56 17.84 0.036 5.14 0.04 
MS793 
Lower 
Monongahela 
Surface Water 5/17/16 0.100 0.268 87.31 53.46 2.550 7.11 bdl 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 0.009 0.046 33.23 37.75 0.018 4.56 bdl 
MS871 
Lower 
Monongahela 
Surface Water 10/18/16 0.008 0.099 23.91 55.06 0.058 3.05 0.03 
MS872 
Lower 
Monongahela 
Surface Water 10/18/16 0.015 0.068 57.69 37.10 0.037 3.39 <0.01 
MS873 
Lower 
Monongahela 
Surface Water 10/18/16 0.008 0.026 13.90 40.70 0.028 4.39 <0.01 
MS700 Shenango Groundwater 2/5/16 0.010 0.018 9.25 11.33 0.051 6.59 bdl 
MS701 Shenango Groundwater 2/5/16 0.032 0.074 33.89 11.45 0.021 3.99 bdl 
MS702 Shenango Groundwater 2/5/16 0.057 0.037 10.06 28.50 0.043 4.17 bdl 
MS059 Upper Ohio Groundwater 9/12/12 0.002 bdl 4.80 8.20 bdl 7.70 bdl 
MS060 Upper Ohio Groundwater 9/12/12 0.008 bdl 23.90 5.50 bdl 7.50 0.10 
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Phosphorus 
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MS061 Upper Ohio Surface Water 9/12/12 0.001 bdl 8.50 9.40 bdl 6.20 bdl 
MS062 Upper Ohio Surface Water 9/12/12 0.004 bdl 20.70 11.20 bdl 9.20 bdl 
MS063 Upper Ohio Surface Water 9/12/12 0.003 bdl 9.70 10.10 bdl 9.00 bdl 
MS076 Upper Ohio Groundwater 11/2/12 0.003 0.019 5.89 9.73 bdl 7.63 bdl 
MS077 Upper Ohio Surface Water 11/2/12 <0.001 0.009 4.05 6.58 bdl 4.63 bdl 
MS078 Upper Ohio Surface Water 11/2/12 0.002 0.002 16.24 9.73 bdl 5.12 bdl 
MS079 Upper Ohio Groundwater 11/2/12 0.007 0.030 12.29 12.89 bdl 12.27 bdl 
MS084 Upper Ohio Surface Water 11/2/12 <0.001 0.016 11.83 8.60 bdl 3.17 bdl 
MS108 Upper Ohio Groundwater 12/7/12 0.007 0.058 8.94 7.77 bdl 8.91 bdl 
MS151 Upper Ohio Groundwater 2/7/13 0.007 0.019 70.37 20.04 0.010 6.05 0.01 
MS252 Upper Ohio Groundwater 1/3/14 0.022 0.263 115.75 5.26 0.041 5.64 0.10 
MS258 Upper Ohio Surface Water 1/20/14 0.006 0.031 17.31 16.89 0.056 2.99 bdl 
MS259 Upper Ohio Groundwater 1/20/14 0.011 0.052 26.02 26.80 0.014 4.23 bdl 
MS260 Upper Ohio Groundwater 1/20/14 0.011 0.053 25.90 26.46 0.010 4.20 bdl 
MS261 Upper Ohio Groundwater 1/20/14 0.001 0.054 109.10 0.39 0.064 4.36 bdl 
MS263 Upper Ohio Groundwater 1/30/14 0.016 0.065 12.71 19.66 0.013 6.01 0.02 
MS264 Upper Ohio Groundwater 1/30/14 0.016 0.092 24.81 30.57 0.023 5.25 0.03 
MS265 Upper Ohio Groundwater 1/30/14 0.021 0.058 114.60 52.19 0.020 5.69 0.04 
MS266 Upper Ohio Groundwater 1/30/14 0.011 0.061 27.93 28.72 0.020 4.76 0.03 
MS267 Upper Ohio Groundwater 2/6/14 0.011 0.059 27.70 29.24 0.014 4.84 0.02 
MS268 Upper Ohio Groundwater 2/6/14 <0.001 0.057 148.00 0.04 0.011 4.81 0.01 
MS278 Upper Ohio Groundwater 3/19/14 0.008 0.180 21.26 8.09 0.003 4.49 0.07 
MS279 Upper Ohio Groundwater 3/19/14 0.015 0.132 9.05 10.96 0.002 4.14 0.07 
MS280 Upper Ohio Groundwater 3/19/14 0.011 0.272 33.49 9.62 0.004 3.62 0.10 
MS281 Upper Ohio Groundwater 3/19/14 0.005 0.068 7.43 8.38 0.011 3.69 0.09 
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MS282 Upper Ohio Groundwater 3/19/14 0.006 0.103 8.12 8.34 0.019 4.24 0.07 
MS283 Upper Ohio Groundwater 3/19/14 0.014 0.415 21.11 17.84 0.005 3.94 0.08 
MS284 Upper Ohio Groundwater 3/19/14 0.007 0.162 13.61 9.70 0.006 3.71 0.09 
MS285 Upper Ohio Groundwater 3/19/14 0.001 0.045 139.03 0.26 0.020 3.73 0.10 
MS286 Upper Ohio Groundwater 3/19/14 0.006 0.112 11.34 9.28 0.011 6.00 0.44 
MS287 Upper Ohio Groundwater 3/19/14 0.014 0.068 4.63 5.57 0.001 3.81 0.11 
MS288 Upper Ohio Groundwater 3/19/14 0.015 0.130 15.68 13.11 0.004 4.84 0.10 
MS289 Upper Ohio Groundwater 3/19/14 0.004 0.037 2.89 6.64 0.047 3.44 0.15 
MS290 Upper Ohio Groundwater 3/19/14 0.036 0.185 9.16 7.51 0.002 6.73 0.10 
MS290B Upper Ohio Groundwater 3/19/14               
MS291 Upper Ohio Groundwater 3/20/14 0.015 0.164 5.41 9.34 0.082 3.46 0.17 
MS292 Upper Ohio Groundwater 3/20/14 0.009 0.065 5.25 10.32 0.006 3.64 0.11 
MS293 Upper Ohio Groundwater 3/20/14 0.001 0.014 107.32 0.24 0.005 3.49 0.13 
MS294 Upper Ohio Groundwater 3/20/14 0.014 1.013 83.74 7.68 0.019 4.01 0.18 
MS295 Upper Ohio Groundwater 3/20/14 0.009 0.075 6.35 10.50 0.003 3.84 0.11 
MS296 Upper Ohio Groundwater 3/20/14 0.016 0.074 19.41 24.31 0.011 3.71 0.10 
MS371 Upper Ohio Groundwater 8/28/14 0.003 0.002 3.71 9.19 0.005 4.06 0.04 
MS374 Upper Ohio Groundwater 8/28/14 0.021 0.348 109.80 4.10 bdl 2.98 0.02 
MS438 Upper Ohio Groundwater 1/20/15 0.006 0.013 13.10 11.15 0.008 8.80 bdl 
MS439 Upper Ohio Groundwater 1/20/15 0.014 0.188 269.95 2.58 0.020 4.14 0.01 
MS440 Upper Ohio Groundwater 1/21/15 0.007 0.216 215.93 0.62 0.012 4.50 0.03 
MS452 Upper Ohio Groundwater 4/29/15 0.008 0.001 26.02 14.75 0.013 5.33 0.06 
MS458 Upper Ohio Groundwater 5/19/15 0.029 0.140 72.33 26.50 0.039 5.22 0.01 
MS459 Upper Ohio Groundwater 5/19/15 0.383 0.053 7.01 71.16 14.425 15.87 bdl 
MS460 Upper Ohio Surface Water 5/22/15 0.004 0.030 12.98 10.81 0.156 3.73 0.02 
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MS461 Upper Ohio Surface Water 5/22/15 0.006 0.030 7.98 12.77 0.503 4.49 0.10 
MS462 Upper Ohio Surface Water 5/22/15 0.006 0.012 3.98 8.64 0.191 4.37 0.06 
MS463 Upper Ohio Surface Water 5/22/15 0.002 0.020 9.92 7.75 0.044 0.46 bdl 
MS468 Upper Ohio Surface Water 6/3/15 0.004 0.026 13.30 11.07 0.099 3.80 0.01 
MS469 Upper Ohio Surface Water 6/3/15 0.007 0.013 3.86 8.78 0.290 4.45 0.12 
MS470 Upper Ohio Surface Water 6/3/15 0.006 0.025 7.72 11.05 0.096 4.63 0.02 
MS471 Upper Ohio Surface Water 6/3/15 0.002 0.021 10.04 7.92 0.057 0.62 bdl 
MS472 Upper Ohio Surface Water 6/3/15 0.005 0.026 14.35 11.42 0.037 2.81 bdl 
MS481 Upper Ohio Surface Water 6/16/15 0.003 0.029 13.41 8.06 0.518 4.27 0.14 
MS482 Upper Ohio Surface Water 6/16/15 0.007 0.014 4.01 9.13 0.533 5.19 0.44 
MS483 Upper Ohio Surface Water 6/16/15 0.003 0.013 4.15 6.13 0.544 4.56 0.12 
MS484 Upper Ohio Surface Water 6/16/15 0.004 0.020 5.10 7.66 0.414 4.64 0.12 
MS485 Upper Ohio Surface Water 6/16/15 0.003 0.030 12.38 7.69 0.453 4.73 0.12 
MS486 Upper Ohio Surface Water 6/16/15 0.002 0.004 10.78 8.70 0.020 0.49 0.03 
MS489 Upper Ohio Surface Water 6/30/15 0.003 0.054 13.79 9.38 0.304 4.67 0.06 
MS490 Upper Ohio Surface Water 6/30/15 0.003 0.029 4.83 7.88 0.297 4.98 0.09 
MS491 Upper Ohio Surface Water 6/30/15 0.006 0.023 3.87 8.73 0.217 4.48 0.13 
MS492 Upper Ohio Surface Water 6/30/15 0.004 0.033 6.10 9.47 0.160 4.48 0.03 
MS493 Upper Ohio Surface Water 6/30/15 0.002 0.026 9.55 7.61 0.054 1.24 <0.01 
MS494 Upper Ohio Surface Water 6/30/15 0.004 0.024 2.97 6.33 0.194 4.67 0.03 
MS495 Upper Ohio Surface Water 6/30/15 0.003 0.027 11.61 9.17 0.093 4.37 0.07 
MS509 Upper Ohio Surface Water 7/17/15 0.003 0.032 12.82 10.84 0.066 4.15 0.01 
MS510 Upper Ohio Surface Water 7/17/15 0.003 0.020 4.62 7.99 0.202 4.65 0.06 
MS511 Upper Ohio Surface Water 7/17/15 0.001 0.023 9.59 7.63 0.053 1.61 bdl 
MS512 Upper Ohio Surface Water 7/17/15 0.004 0.016 4.19 8.54 0.148 4.60 0.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS513 Upper Ohio Surface Water 7/17/15 0.003 0.022 9.36 9.01 0.208 4.11 0.03 
MS514 Upper Ohio Surface Water 7/17/15 0.003 0.022 7.74 9.71 0.068 4.38 bdl 
MS515 Upper Ohio Surface Water 7/17/15 0.001 0.022 9.81 7.53 0.026 1.47 bdl 
MS516 Upper Ohio Surface Water 7/17/15 0.001 0.022 9.72 7.64 0.032 1.53 bdl 
MS517 Upper Ohio Surface Water 7/17/15 0.001 0.021 9.80 7.57 0.037 1.49 bdl 
MS518 Upper Ohio Surface Water 7/17/15 0.003 0.025 11.08 10.40 0.057 4.00 0.01 
MS519 Upper Ohio Surface Water 7/29/15 0.003 0.028 12.46 11.46 0.052 3.78 0.01 
MS520 Upper Ohio Surface Water 7/29/15 0.002 0.019 4.71 8.65 0.157 4.80 0.07 
MS521 Upper Ohio Surface Water 7/29/15 0.001 0.022 9.56 7.75 0.038 1.51 bdl 
MS522 Upper Ohio Surface Water 7/29/15 0.004 0.014 4.27 9.09 0.094 4.77 0.07 
MS523 Upper Ohio Surface Water 7/29/15 0.004 0.025 7.81 11.25 0.061 4.95 0.01 
MS524 Upper Ohio Surface Water 7/29/15 0.003 0.024 12.07 11.22 0.021 4.03 <0.01 
MS525 Upper Ohio Groundwater 8/3/15 0.021 0.029 12.55 21.84 0.008 9.39 bdl 
MS533 Upper Ohio Surface Water 8/13/15 0.004 0.011 15.08 12.80 0.028 3.75 0.02 
MS534 Upper Ohio Surface Water 8/13/15 0.003 bdl 4.86 8.85 0.153 4.69 0.06 
MS535 Upper Ohio Surface Water 8/13/15 0.004 bdl 4.01 9.16 0.122 4.71 0.13 
MS536 Upper Ohio Surface Water 8/13/15 0.004 bdl 8.98 12.09 bdl 4.72 0.02 
MS537 Upper Ohio Surface Water 8/13/15 0.002 bdl 10.19 8.31 bdl 1.78 bdl 
MS538 Upper Ohio Surface Water 8/13/15 0.003 bdl 13.20 11.86 bdl 2.98 0.02 
MS549 Upper Ohio Surface Water 8/25/15 0.003 0.002 18.31 14.34 0.012 4.30 0.03 
MS550 Upper Ohio Surface Water 8/25/15 0.002 bdl 5.63 10.24 0.125 5.35 0.05 
MS551 Upper Ohio Surface Water 8/25/15 0.004 bdl 4.69 10.88 0.104 5.42 0.15 
MS552 Upper Ohio Surface Water 8/25/15 0.004 bdl 10.73 14.89 0.011 5.73 0.04 
MS553 Upper Ohio Surface Water 8/25/15 0.001 bdl 11.26 9.97 bdl 2.19 0.01 
MS554 Upper Ohio Surface Water 8/25/15 0.003 bdl 16.54 14.07 0.014 2.95 0.03 
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Date 
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Boron 
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Sodium 
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Phosphorus 
(mg/L) 
MS566 Upper Ohio Surface Water 9/6/15 0.001 0.018 11.57 8.59 0.034 1.90 0.01 
MS568 Upper Ohio Surface Water 9/6/15 0.002 0.016 11.59 8.61 0.027 1.93 <0.01 
MS569 Upper Ohio Surface Water 9/6/15 0.002 0.016 9.40 10.19 0.090 3.20 0.03 
MS571 Upper Ohio Surface Water 9/8/15 0.002 0.017 11.76 8.98 0.019 2.08 0.01 
MS572 Upper Ohio Surface Water 9/8/15 0.003 0.028 15.55 12.60 0.024 2.40 0.03 
MS573 Upper Ohio Surface Water 9/8/15 0.003 0.030 20.48 13.49 0.030 4.64 0.04 
MS574 Upper Ohio Surface Water 9/8/15 0.002 0.017 6.89 9.98 0.301 5.75 0.12 
MS575 Upper Ohio Surface Water 9/8/15 0.005 0.008 5.37 10.59 0.135 5.47 0.18 
MS576 Upper Ohio Surface Water 9/8/15 0.001 0.015 11.19 14.93 0.094 10.36 0.03 
MS581 Upper Ohio Groundwater 9/25/15 0.006 0.007 8.52 12.56 0.135 5.26 0.11 
MS582 Upper Ohio Surface Water 9/25/15 0.002 0.014 11.78 8.91 bdl 2.07 0.01 
MS583 Upper Ohio Groundwater 9/25/15 0.009 0.014 35.31 19.42 bdl 5.66 0.01 
MS584 Upper Ohio Surface Water 9/25/15 0.003 0.023 17.93 12.25 0.022 1.81 0.03 
MS585 Upper Ohio Surface Water 9/25/15 0.003 0.028 25.67 14.96 0.038 3.99 0.03 
MS586 Upper Ohio Surface Water 9/25/15 0.003 0.014 7.30 10.75 0.416 5.31 0.20 
MS587 Upper Ohio Surface Water 9/25/15 0.005 0.006 6.12 10.70 0.144 5.11 0.20 
MS588 Upper Ohio Surface Water 9/25/15 0.003 0.024 12.26 13.98 bdl 5.33 0.04 
MS589 Upper Ohio Groundwater 9/29/15 0.015 0.066 78.41 32.71 bdl 4.39 0.00 
MS590 Upper Ohio Groundwater 9/29/15 0.015 0.081 65.58 37.23 bdl 4.03 bdl 
MS596 Upper Ohio Surface Water 10/6/15 0.001 0.013 11.89 9.17 bdl 1.98 bdl 
MS597 Upper Ohio Surface Water 10/6/15 0.003 0.019 14.76 12.47 0.012 4.15 0.01 
MS598 Upper Ohio Surface Water 10/6/15 0.002 0.023 19.30 12.82 0.006 4.89 0.01 
MS599 Upper Ohio Surface Water 10/6/15 0.003 0.010 6.38 10.14 0.066 5.36 0.03 
MS600 Upper Ohio Surface Water 10/6/15 0.005 0.007 5.77 11.27 0.210 5.28 0.20 
MS601 Upper Ohio Surface Water 10/6/15 0.003 0.015 9.47 12.41 0.007 5.29 0.01 
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Date 
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(mg/L) 
Boron 
(mg/L) 
Sodium 
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Silicon 
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Phosphorus 
(mg/L) 
MS618 Upper Ohio Groundwater 10/20/15 0.005 0.001 4.84 6.24 bdl 5.68 bdl 
MS619 Upper Ohio Surface Water 10/20/15 0.003 0.019 17.16 12.92 0.016 3.33 0.06 
MS620 Upper Ohio Surface Water 10/20/15 0.003 0.004 5.36 9.62 0.010 5.25 0.03 
MS621 Upper Ohio Surface Water 10/20/15 0.005 0.000 5.04 9.73 bdl 5.00 0.03 
MS622 Upper Ohio Surface Water 10/20/15 0.003 0.011 8.49 12.02 bdl 6.93 0.04 
MS623 Upper Ohio Surface Water 10/20/15 0.001 0.008 10.92 8.26 bdl 2.52 bdl 
MS624 Upper Ohio Surface Water 10/20/15 0.003 0.008 12.69 12.16 bdl 3.09 bdl 
MS635 Upper Ohio Surface Water 11/3/15 0.002 0.024 9.71 7.86 0.037 2.27 bdl 
MS636 Upper Ohio Surface Water 11/3/15 0.004 0.029 11.07 10.49 0.063 3.72 0.02 
MS637 Upper Ohio Surface Water 11/3/15 0.003 0.028 15.53 10.49 0.055 3.94 bdl 
MS638 Upper Ohio Surface Water 11/3/15 0.003 0.019 3.87 8.16 0.075 5.15 0.02 
MS639 Upper Ohio Surface Water 11/3/15 0.005 0.028 3.47 8.98 0.117 4.67 0.06 
MS640 Upper Ohio Surface Water 11/3/15 0.003 0.023 5.86 10.00 0.059 5.08 0.01 
MS642 Upper Ohio Surface Water 11/17/15 0.003 0.026 13.35 10.54 0.044 3.25 bdl 
MS643 Upper Ohio Surface Water 11/17/15 0.003 0.018 5.07 8.23 0.067 4.91 0.02 
MS644 Upper Ohio Surface Water 11/17/15 0.005 0.014 4.58 9.26 0.107 4.79 0.08 
MS645 Upper Ohio Surface Water 11/17/15 0.004 0.021 6.86 10.23 0.023 4.84 bdl 
MS646 Upper Ohio Surface Water 11/17/15 0.002 0.023 10.13 8.11 0.041 2.51 bdl 
MS647 Upper Ohio Surface Water 11/17/15 0.004 0.028 11.53 10.72 0.045 3.81 0.01 
MS648 Upper Ohio Surface Water 11/23/15 0.001 0.025 4.45 5.05 0.048 0.66 bdl 
MS649 Upper Ohio Groundwater 11/23/15 0.004 0.021 8.61 19.13 0.007 5.02 bdl 
MS650 Upper Ohio Groundwater 11/23/15 0.005 0.035 35.69 16.55 bdl 4.39 bdl 
MS655 Upper Ohio Surface Water 12/4/15 0.003 0.017 14.82 10.71 0.089 3.90 0.00 
MS656 Upper Ohio Surface Water 12/4/15 0.003 0.005 4.38 8.74 0.109 4.62 0.02 
MS657 Upper Ohio Surface Water 12/4/15 0.005 0.018 4.56 9.89 0.086 4.69 0.08 
  
2
8
2
 
Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS658 Upper Ohio Surface Water 12/4/15 0.004 0.008 6.53 10.72 0.055 4.56 <0.01 
MS659 Upper Ohio Surface Water 12/4/15 0.004 0.012 13.32 11.35 0.083 4.11 0.01 
MS660 Upper Ohio Surface Water 12/4/15 0.002 0.010 13.45 9.08 0.020 2.51 bdl 
MS661 Upper Ohio Surface Water 12/15/15 0.003 0.014 16.93 12.24 0.046 3.23 <0.01 
MS662 Upper Ohio Surface Water 12/15/15 0.003 0.002 6.12 10.00 0.075 4.75 0.02 
MS663 Upper Ohio Surface Water 12/15/15 0.005 0.001 5.82 10.06 0.093 4.51 0.02 
MS664 Upper Ohio Surface Water 12/15/15 0.004 0.006 8.91 12.24 0.030 4.60 bdl 
MS665 Upper Ohio Surface Water 12/15/15 0.002 0.009 11.63 9.65 0.034 2.46 bdl 
MS666 Upper Ohio Surface Water 12/15/15 0.004 0.008 14.79 12.79 0.029 3.45 bdl 
MS667 Upper Ohio Surface Water 12/31/15 0.004 0.025 14.24 9.10 0.131 4.09 0.00 
MS668 Upper Ohio Surface Water 12/31/15 0.004 0.016 5.71 7.59 0.238 4.42 0.03 
MS669 Upper Ohio Surface Water 12/31/15 0.006 0.020 5.88 8.06 0.068 4.65 0.01 
MS670 Upper Ohio Surface Water 12/31/15 0.005 0.022 7.80 9.48 0.145 4.69 0.00 
MS671 Upper Ohio Surface Water 12/31/15 0.003 0.025 14.29 8.34 0.060 1.80 0.04 
MS672 Upper Ohio Surface Water 12/31/15 0.005 0.023 11.54 9.77 0.150 4.28 0.00 
MS675 Upper Ohio Surface Water 1/13/16 0.004 0.022 16.96 10.37 0.107 3.97 bdl 
MS676 Upper Ohio Surface Water 1/13/16 0.004 0.013 5.91 7.80 0.085 4.07 bdl 
MS677 Upper Ohio Surface Water 1/13/16 0.007 0.016 8.25 8.37 0.070 4.49 bdl 
MS678 Upper Ohio Surface Water 1/13/16 0.005 0.017 8.10 10.03 0.099 4.25 bdl 
MS679 Upper Ohio Surface Water 1/13/16 0.003 0.028 13.69 8.54 0.063 1.74 bdl 
MS680 Upper Ohio Surface Water 1/13/16 0.005 0.019 13.10 11.02 0.049 3.85 bdl 
MS681 Upper Ohio Surface Water 1/13/16 0.006 0.052 14.50 6.46 0.041 4.47 bdl 
MS682 Upper Ohio Groundwater 1/13/16 0.016 0.009 5.81 11.90 0.018 4.48 bdl 
MS691 Upper Ohio Surface Water 1/27/16 0.004 0.020 26.72 9.64 0.002 3.58 bdl 
MS692 Upper Ohio Surface Water 1/27/16 0.004 0.012 4.41 7.58 0.153 3.94 bdl 
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Sodium 
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MS693 Upper Ohio Surface Water 1/27/16 0.006 0.014 4.18 8.71 0.058 4.51 bdl 
MS694 Upper Ohio Surface Water 1/27/16 0.006 0.017 9.12 10.09 0.074 4.09 bdl 
MS695 Upper Ohio Surface Water 1/27/16 0.004 0.018 24.96 10.41 0.079 3.53 bdl 
MS697 Upper Ohio Surface Water 1/27/16 0.003 0.023 14.10 8.64 0.065 1.56 bdl 
MS698 Upper Ohio Groundwater 1/27/16 0.013 0.037 11.44 11.32 0.050 5.44 bdl 
MS699 Upper Ohio Groundwater 1/27/16 0.011 0.038 13.33 16.19 0.043 4.16 bdl 
MS703 Upper Ohio Surface Water 2/10/16 0.004 0.018 20.79 10.66 0.074 3.36 bdl 
MS704 Upper Ohio Surface Water 2/10/16 0.004 0.011 5.98 8.09 0.048 3.89 bdl 
MS705 Upper Ohio Surface Water 2/10/16 0.007 0.019 5.76 8.85 0.072 4.45 bdl 
MS706 Upper Ohio Surface Water 2/10/16 0.006 0.016 8.76 10.37 0.042 4.02 bdl 
MS707 Upper Ohio Surface Water 2/10/16 0.003 0.022 14.03 8.41 0.024 1.41 bdl 
MS708 Upper Ohio Surface Water 2/10/16 0.005 0.017 17.45 10.81 0.058 3.14 bdl 
MS719 Upper Ohio Surface Water 2/24/16 0.004 0.017 24.10 9.01 0.280 3.24 bdl 
MS720 Upper Ohio Surface Water 2/24/16 0.003 0.015 7.55 6.74 0.135 3.58 bdl 
MS721 Upper Ohio Surface Water 2/24/16 0.003 0.012 5.42 6.07 0.588 3.75 bdl 
MS722 Upper Ohio Surface Water 2/24/16 0.006 0.015 5.57 8.00 0.089 4.56 bdl 
MS723 Upper Ohio Surface Water 2/24/16 0.003 0.016 21.38 8.43 0.371 3.42 bdl 
MS724 Upper Ohio Surface Water 2/24/16 0.003 0.020 13.50 8.55 0.034 1.17 bdl 
MS725 Upper Ohio Groundwater 2/24/16 0.039 0.274 315.20 0.96 0.027 4.60 bdl 
MS726 Upper Ohio Groundwater 2/24/16 0.030 0.066 25.45 15.02 0.017 8.86 bdl 
MS733 Upper Ohio Surface Water 3/15/16 0.002 0.023 10.48 6.39 0.351 3.71 0.06 
MS734 Upper Ohio Surface Water 3/15/16 0.003 0.013 3.75 5.12 0.277 4.02 0.06 
MS735 Upper Ohio Surface Water 3/15/16 0.005 0.015 3.62 6.75 0.143 4.63 0.09 
MS736 Upper Ohio Surface Water 3/15/16 0.003 0.019 4.24 6.30 0.188 4.06 0.05 
MS737 Upper Ohio Surface Water 3/15/16 0.003 0.023 9.78 6.46 0.278 3.89 0.06 
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Boron 
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Phosphorus 
(mg/L) 
MS738 Upper Ohio Surface Water 3/15/16 0.003 0.018 10.65 8.25 0.039 0.68 0.03 
MS752 Upper Ohio Surface Water 3/29/16 0.004 0.015 11.93 9.36 0.073 3.64 <0.01 
MS753 Upper Ohio Surface Water 3/29/16 0.004 0.005 5.26 7.14 0.129 4.05 0.02 
MS754 Upper Ohio Surface Water 3/29/16 0.006 0.004 4.10 7.92 0.043 4.44 0.01 
MS755 Upper Ohio Surface Water 3/29/16 0.005 0.012 5.98 8.98 0.121 4.14 bdl 
MS756 Upper Ohio Surface Water 3/29/16 0.003 0.016 10.13 8.16 0.047 1.00 bdl 
MS757 Upper Ohio Surface Water 3/29/16 0.004 0.014 11.44 9.88 0.088 3.79 bdl 
MS766 Upper Ohio Groundwater 4/19/16 0.021 0.036 10.10 21.48 0.043 7.03 0.02 
MS767 Upper Ohio Surface Water 4/19/16 0.012 0.026 15.77 14.27 0.060 0.51 0.02 
MS768 Upper Ohio Surface Water 4/19/16 0.004 0.017 10.16 10.75 0.098 3.45 0.03 
MS769 Upper Ohio Surface Water 4/19/16 0.004 0.012 4.13 7.90 0.160 4.33 0.04 
MS770 Upper Ohio Surface Water 4/19/16 0.005 0.009 3.60 8.56 0.052 4.68 0.03 
MS771 Upper Ohio Surface Water 4/19/16 0.005 0.018 5.82 9.97 0.126 4.32 0.02 
MS772 Upper Ohio Surface Water 4/19/16 0.004 0.018 9.41 10.87 0.075 3.09 0.02 
MS773 Upper Ohio Surface Water 4/19/16 0.002 0.018 10.07 8.86 0.056 0.41 0.02 
MS775 Upper Ohio Surface Water 5/3/16 0.004 0.029 12.03 9.93 0.121 3.36 0.02 
MS776 Upper Ohio Surface Water 5/3/16 0.004 0.018 4.12 7.53 0.188 4.04 0.02 
MS777 Upper Ohio Surface Water 5/3/16 0.006 0.014 3.74 8.79 0.042 4.42 0.02 
MS778 Upper Ohio Surface Water 5/3/16 0.005 0.021 5.97 9.37 0.131 4.08 0.01 
MS779 Upper Ohio Surface Water 5/3/16 0.004 0.023 11.97 10.33 0.081 3.48 <0.01 
MS780 Upper Ohio Surface Water 5/3/16 0.003 0.021 9.88 8.60 0.045 0.14 0.01 
MS849 Upper Ohio Groundwater 9/25/16 0.007 0.040 61.24 16.62 0.026 6.86 bdl 
MS859 Upper Ohio Groundwater 10/4/16 0.015 0.018 17.03 23.87 0.029 6.98 0.01 
MS886 Upper Ohio Surface Water 11/5/16 0.001 0.034 63.67 11.13 0.033 3.96 <0.01 
MS915 Upper Ohio Groundwater 11/13/16 0.006 0.196 302.22 0.28 0.043 4.33 0.12 
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Sample Watershed Sample Type 
Analysis 
Date 
Lithium 
(mg/L) 
Boron 
(mg/L) 
Sodium 
(mg/L) 
Magnesium 
(mg/L) 
Aluminum 
(mg/L) 
Silicon 
(mg/L) 
Phosphorus 
(mg/L) 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 0.009 bdl 120.70 3.40 bdl 6.10 0.02 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 0.012 0.184 123.16 6.24 bdl 6.11 0.00 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 0.008 0.004 50.12 8.97 0.009 5.02 0.02 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 0.005 bdl 52.95 10.70 bdl 6.63 0.01 
MS047 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 bdl bdl 2.40 4.70 bdl 0.60 bdl 
MS048 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 bdl bdl 14.40 8.00 0.030 0.80 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 2.79 72.39 0.002 0.0003 0.002 1.77 
MS006 Connoquenessing Groundwater 8/28/11 0.30 39.70 0.009 bdl bdl 0.01 
MS007 Connoquenessing Groundwater 8/28/11 2.50 20.80 0.010 bdl bdl 0.01 
MS009 Connoquenessing Groundwater 9/19/11 0.70 35.10 0.003 bdl bdl bdl 
MS010 Connoquenessing Groundwater 9/19/11 0.90 13.30 0.001 bdl bdl bdl 
MS014 Connoquenessing Groundwater 9/22/11 0.74 36.10 0.002 bdl bdl bdl 
MS015 Connoquenessing Groundwater 10/22/11 0.50 20.20 0.001 bdl bdl 0.01 
MS016 Connoquenessing Groundwater 10/22/11 1.15 2.10 0.001 bdl bdl 0.00 
MS017 Connoquenessing Groundwater 10/22/11 bdl 6.30 bdl bdl bdl bdl 
MS018 Connoquenessing Groundwater 10/22/11 0.81 60.70 0.002 bdl bdl 0.24 
MS019 Connoquenessing Groundwater 10/22/11 0.43 10.00 0.002 bdl bdl 0.00 
MS020 Connoquenessing Groundwater 11/26/11 2.67 61.80 0.001 bdl bdl bdl 
MS022 Connoquenessing Groundwater 11/26/11 0.74 11.70 0.002 bdl bdl bdl 
MS023 Connoquenessing Groundwater 11/26/11 0.32 41.80 0.002 bdl bdl bdl 
MS024 Connoquenessing Groundwater 11/26/11 0.38 42.90 0.002 bdl bdl bdl 
MS026 Connoquenessing Groundwater 1/17/12 0.33 25.90 0.002 bdl bdl bdl 
MS027 Connoquenessing Groundwater 1/17/12 0.42 24.60 0.002 bdl bdl bdl 
MS032 Connoquenessing Groundwater 5/12/12 0.15 25.00 bdl bdl bdl 0.02 
MS033 Connoquenessing Groundwater 5/12/12 bdl 22.40 bdl bdl bdl 0.08 
MS034 Connoquenessing Groundwater 5/12/12 0.43 24.50 bdl bdl bdl 0.31 
MS050 Connoquenessing Groundwater 9/5/12 0.40 27.90 0.001 bdl bdl 0.01 
MS051 Connoquenessing Groundwater 9/5/12 0.60 45.90 0.002 bdl bdl 0.09 
MS052 Connoquenessing Groundwater 9/5/12 0.40 62.60 0.001 bdl bdl 0.04 
MS053 Connoquenessing Groundwater 9/5/12 0.10 11.30 0.001 bdl 0.001 bdl 
MS054 Connoquenessing Groundwater 9/5/12 0.40 41.60 0.002 bdl bdl 0.25 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS055 Connoquenessing Groundwater 9/5/12 0.30 49.60 0.002 bdl bdl 0.37 
MS056 Connoquenessing Groundwater 9/5/12 0.70 28.90 0.002 bdl 0.003 0.04 
MS057 Connoquenessing Groundwater 9/5/12 0.70 60.80 0.002 bdl 0.001 0.12 
MS058 Connoquenessing Groundwater 9/5/12 1.30 30.40 0.002 bdl 0.004 2.63 
MS064 Connoquenessing Groundwater 9/14/12 1.98 32.42 0.001 0.0006 0.002 0.16 
MS065 Connoquenessing Groundwater 9/14/12 1.36 88.96 0.002 0.0010 0.002 <0.01 
MS066 Connoquenessing Groundwater 9/14/12 1.50 39.12 <0.001 <0.001 0.002 0.24 
MS067 Connoquenessing Groundwater 9/14/12 1.25 60.39 0.002 <0.001 0.001 0.43 
MS068 Connoquenessing Groundwater 9/14/12 1.56 116.33 0.002 0.0016 0.002 <0.01 
MS071 Connoquenessing Groundwater 10/4/12 1.24 35.09 <0.001 <0.001 0.002 0.28 
MS072 Connoquenessing Groundwater 10/4/12 1.43 35.99 0.001 <0.001 0.003 0.07 
MS073 Connoquenessing Groundwater 10/4/12 1.24 39.63 0.001 <0.001 0.002 0.05 
MS074 Connoquenessing Groundwater 10/4/12 1.08 39.16 0.001 <0.001 0.002 0.24 
MS075-1 Connoquenessing Groundwater 9/5/12 1.60 47.64 0.001 0.0006 0.002 0.31 
MS075-2 Connoquenessing Groundwater 9/16/12 1.50 50.90 bdl 0.0010 0.011 0.49 
MS085 Connoquenessing Groundwater 11/7/12 0.11 48.57 0.000 bdl 0.031 0.10 
MS086 Connoquenessing Groundwater 11/7/12 0.43 126.24 0.000 0.0026 0.037 0.13 
MS087 Connoquenessing Groundwater 11/7/12 bdl 47.22 0.001 0.0002 0.036 0.02 
MS088 Connoquenessing Groundwater 11/7/12 0.08 61.90 0.001 0.0000 0.031 0.05 
MS089 Connoquenessing Groundwater 11/7/12 0.19 50.84 0.001 0.0001 0.030 0.01 
MS090 Connoquenessing Groundwater 11/7/12 0.36 61.99 0.001 0.0008 0.037 0.06 
MS091 Connoquenessing Groundwater 11/7/12 bdl 26.42 0.001 0.0007 0.038 0.02 
MS092 Connoquenessing Groundwater 11/7/12 0.04 58.25 0.001 bdl 0.036 0.41 
MS098 Connoquenessing Groundwater 12/7/12 1.46 52.32 0.001 bdl 0.001 0.05 
MS099 Connoquenessing Groundwater 12/7/12 1.54 12.27 <0.001 0.0007 <0.001 1.95 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS100 Connoquenessing Groundwater 12/7/12 1.53 79.29 0.001 bdl 0.001 1.12 
MS101 Connoquenessing Groundwater 12/7/12 1.63 106.73 0.001 bdl <0.001 0.09 
MS102 Connoquenessing Groundwater 12/7/12 1.46 71.70 0.001 bdl <0.001 1.32 
MS103 Connoquenessing Groundwater 12/7/12 1.72 22.11 0.000 bdl <0.001 0.02 
MS104 Connoquenessing Groundwater 12/7/12 1.14 25.92 0.003 0.0004 0.004 0.01 
MS105 Connoquenessing Groundwater 12/7/12 1.08 16.19 0.005 0.0001 0.001 0.01 
MS106 Connoquenessing Groundwater 12/7/12 1.21 32.18 0.010 0.0004 0.004 0.01 
MS107 Connoquenessing Groundwater 12/7/12 1.92 12.15 0.008 0.0003 bdl 0.01 
MS113 Connoquenessing Groundwater 1/15/13 1.54 21.92 0.001 0.0001 0.001 0.07 
MS114 Connoquenessing Groundwater 1/15/13 1.31 51.99 0.001 bdl 0.001 0.02 
MS115 Connoquenessing Groundwater 1/15/13 0.88 16.03 0.001 0.0021 0.002 0.01 
MS116 Connoquenessing Groundwater 1/15/13 1.55 113.43 0.001 0.0012 0.002 0.15 
MS117 Connoquenessing Groundwater 1/15/13 0.15 0.42 0.001 0.0000 0.003 <0.001 
MS118 Connoquenessing Groundwater 1/15/13 1.27 42.74 0.001 bdl 0.002 0.29 
MS119 Connoquenessing Groundwater 1/15/13 2.50 16.97 0.000 bdl 0.001 0.03 
MS120 Connoquenessing Groundwater 1/15/13 1.15 75.18 0.001 bdl 0.001 0.13 
MS121 Connoquenessing Groundwater 1/15/13 1.07 46.82 0.001 bdl 0.001 0.31 
MS124 Connoquenessing Groundwater 1/16/13 1.83 117.41 0.002 0.0021 0.001 0.66 
MS125 Connoquenessing Groundwater 1/16/13 1.63 43.87 0.001 bdl 0.002 0.35 
MS126 Connoquenessing Groundwater 1/16/13 1.49 61.48 0.001 bdl 0.001 1.80 
MS127 Connoquenessing Groundwater 1/16/13 1.76 68.74 0.001 bdl 0.001 0.85 
MS128 Connoquenessing Groundwater 1/16/13 0.90 44.19 0.001 bdl 0.000 0.06 
MS143 Connoquenessing Groundwater 1/30/13 1.32 49.32 0.001 bdl 0.001 0.02 
MS145 Connoquenessing Groundwater 1/30/13 1.20 64.93 0.002 bdl 0.001 0.11 
MS157 Connoquenessing Groundwater 2/25/13 1.23 47.33 0.002 bdl 0.002 0.04 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS159  Connoquenessing Groundwater 2/25/13 0.93 35.33 0.002 bdl 0.002 0.00 
MS160 Connoquenessing Groundwater 2/25/13 0.46 5.89 0.001 bdl 0.002 0.00 
MS161 Connoquenessing Groundwater 2/25/13 1.34 99.23 0.002 bdl 0.002 0.33 
MS164 Connoquenessing Groundwater 3/5/13 0.84 33.41 0.004 0.0002 0.003 0.34 
MS165-1 Connoquenessing Groundwater 3/20/13 1.23 48.44 0.003 0.0001 0.004 0.06 
MS165-2 Connoquenessing Groundwater 3/20/13 1.15 45.43 0.003 0.0006 0.003 0.10 
MS171 Connoquenessing Groundwater 4/17/13 1.83 34.43 0.001 0.0002 0.002 0.53 
MS173 Connoquenessing Groundwater 4/17/13 1.12 7.37 0.001 0.0002 0.001 0.02 
MS174 Connoquenessing Groundwater 4/17/13 1.89 41.31 0.001 0.0004 0.001 0.55 
MS175 Connoquenessing Groundwater 4/17/13 1.14 42.04 0.003 0.0001 0.001 0.28 
MS182 Connoquenessing Groundwater 5/6/13 0.86 13.41 0.001 0.0028 0.001 0.02 
MS183 Connoquenessing Groundwater 5/6/13 1.87 106.08 0.002 0.0046 0.001 0.64 
MS184 Connoquenessing Groundwater 5/6/13 0.57 1.30 0.002 0.0012 0.002 0.00 
MS186 Connoquenessing Groundwater 5/6/13 1.52 110.98 0.002 0.0018 0.001 0.15 
MS187 Connoquenessing Groundwater 5/6/13 1.09 60.14 0.002 0.0011 <0.001 0.25 
MS188 Connoquenessing Groundwater 7/12/13 0.94 31.34 0.002 bdl 0.001 0.07 
MS190 Connoquenessing Groundwater 7/12/13 1.17 39.63 0.001 bdl 0.001 0.09 
MS192 Connoquenessing Groundwater 7/12/13 1.33 32.54 0.001 bdl 0.003 0.02 
MS193 Connoquenessing Groundwater 7/12/13 1.98 50.56 0.001 bdl 0.002 0.05 
MS198 Connoquenessing Groundwater 8/6/13 0.98 43.52 0.001 bdl 0.002 0.44 
MS199 Connoquenessing Groundwater 8/6/13 0.98 35.62 0.002 bdl 0.001 0.21 
MS200 Connoquenessing Groundwater 8/6/13 1.38 53.71 0.002 bdl 0.001 0.01 
MS201 Connoquenessing Groundwater 8/6/13 1.23 86.27 0.001 bdl 0.001 0.19 
MS202 Connoquenessing Groundwater 8/6/13 0.84 26.20 0.001 bdl 0.001 0.02 
MS204 Connoquenessing Groundwater 8/6/13 0.69 43.41 0.001 bdl 0.001 0.80 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS206 Connoquenessing Groundwater 8/6/13 0.37 1.86 0.001 bdl 0.002 0.00 
MS207 Connoquenessing Groundwater 8/6/13 0.60 13.70 0.001 bdl bdl 0.55 
MS210 Connoquenessing Groundwater 8/16/13 4.74 5.71 0.001 bdl 0.002 0.04 
MS211 Connoquenessing Groundwater 8/16/13 1.28 38.27 0.077 bdl 0.001 0.52 
MS215 Connoquenessing Surface Water 8/16/13 1.77 37.53 bdl bdl 0.001 0.00 
MS217 Connoquenessing Groundwater 8/31/13 3.15 30.08 0.001 0.0014 <0.001 0.00 
MS218 Connoquenessing Groundwater 9/6/13 1.41 49.58 0.001 0.0010 <0.001 0.25 
MS219 Connoquenessing Groundwater 9/6/13 1.87 60.17 0.001 0.0009 <0.001 0.01 
MS220 Connoquenessing Groundwater 9/6/13 2.19 67.32 0.001 0.0005 bdl 0.05 
MS221 Connoquenessing Groundwater 9/13/13 1.52 49.49 0.001 0.0015 bdl 0.39 
MS223 Connoquenessing Groundwater 9/13/13 1.26 58.45 0.000 0.0003 bdl 0.00 
MS224 Connoquenessing Groundwater 9/13/13 3.12 34.96 0.001 0.0003 bdl 0.17 
MS225 Connoquenessing Groundwater 9/13/13 2.51 31.60 0.001 0.0003 bdl 0.05 
MS229 Connoquenessing Groundwater 10/3/13 2.13 127.87 <0.001 bdl 0.001 0.32 
MS230 Connoquenessing Groundwater 10/24/13 1.35 90.68 0.002 0.0011 <0.001 0.05 
MS231 Connoquenessing Groundwater 10/24/13 1.44 102.69 0.001 0.0010 0.001 0.24 
MS232 Connoquenessing Groundwater 10/24/13 0.71 10.26 0.002 bdl bdl 0.25 
MS233 Connoquenessing Groundwater 10/24/13 1.09 35.11 0.001 bdl <0.001 0.23 
MS234 Connoquenessing Groundwater 10/24/13 1.03 43.32 0.001 bdl <0.001 0.30 
MS235 Connoquenessing Groundwater 10/24/13 0.78 42.86 0.001 0.0001 <0.001 0.56 
MS253 Connoquenessing Groundwater 1/9/14 2.53 118.67 0.002 0.0002 0.001 0.49 
MS254 Connoquenessing Groundwater 1/9/14 4.04 120.00 0.001 0.0009 0.003 bdl 
MS255 Connoquenessing Groundwater 1/16/14 1.07 40.97 0.002 bdl bdl 0.25 
MS256 Connoquenessing Groundwater 1/16/14 1.44 98.29 0.002 0.0001 0.001 0.22 
MS257 Connoquenessing Groundwater 1/16/14 0.71 10.26 0.002 bdl bdl 0.25 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS269 Connoquenessing Groundwater 2/19/14 0.78 59.68 0.003 bdl 0.001 0.12 
MS270 Connoquenessing Groundwater 2/19/14 0.64 36.00 0.004 bdl 0.005 1.11 
MS271 Connoquenessing Groundwater 2/19/14 0.41 8.42 0.004 bdl 0.000 0.18 
MS272 Connoquenessing Groundwater 2/19/14 0.57 19.90 0.004 bdl bdl 0.02 
MS273 Connoquenessing Groundwater 3/11/14 0.83 31.29 0.003 bdl 0.001 0.02 
MS274 Connoquenessing Groundwater 3/13/14 0.76 23.09 0.002 bdl bdl 0.01 
MS275 Connoquenessing Groundwater 3/13/14 0.95 32.49 0.002 bdl 0.001 0.00 
MS276 Connoquenessing Groundwater 3/13/14 1.73 44.71 0.002 bdl 0.001 0.09 
MS277 Connoquenessing Groundwater 3/13/14 1.35 27.15 0.002 bdl 0.002 0.01 
MS297 Connoquenessing Groundwater 3/21/14 1.28 30.96 0.002 bdl bdl 0.00 
MS298 Connoquenessing Groundwater 4/9/14 0.35 1.02 0.003 0.0003 0.001 0.00 
MS299 Connoquenessing Groundwater 4/9/14 0.55 2.68 0.002 0.0003 0.001 0.00 
MS300 Connoquenessing Groundwater 4/9/14 0.99 58.68 0.003 0.0003 0.001 0.08 
MS301 Connoquenessing Groundwater 4/9/14 1.33 49.69 0.004 0.0001 0.001 0.16 
MS302 Connoquenessing Groundwater 4/9/14 1.68 128.09 0.002 0.0007 0.001 0.17 
MS303 Connoquenessing Groundwater 4/9/14 0.67 11.38 0.003 0.0002 0.000 0.28 
MS304 Connoquenessing Groundwater 4/9/14 1.30 10.94 0.004 0.0003 0.000 0.00 
MS318 Connoquenessing Groundwater 5/20/14 1.04 41.31 0.003 bdl bdl 0.26 
MS319 Connoquenessing Groundwater 5/20/14 1.27 57.91 0.002 bdl 0.001 0.14 
MS320 Connoquenessing Groundwater 5/20/14 1.54 92.62 0.002 bdl 0.001 0.27 
MS321 Connoquenessing Groundwater 5/20/14 1.09 48.17 0.004 bdl 0.015 0.96 
MS322 Connoquenessing Groundwater 5/20/14 0.69 14.86 0.004 bdl bdl 0.36 
MS323 Connoquenessing Groundwater 5/20/14 0.97 23.43 0.004 bdl bdl 0.03 
MS324 Connoquenessing Groundwater 5/20/14 1.28 52.32 0.003 bdl 0.001 0.15 
MS333 Connoquenessing Groundwater 7/17/14 1.58 50.66 bdl 0.0010 0.001 0.05 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS334 Connoquenessing Groundwater 7/17/14 1.63 122.59 0.003 0.0008 0.001 0.05 
MS335 Connoquenessing Groundwater 7/17/14 1.18 51.50 0.003 0.0004 0.001 0.36 
MS336 Connoquenessing Groundwater 7/17/14 1.27 36.06 0.004 0.0011 <0.001 0.56 
MS337 Connoquenessing Groundwater 7/17/14 1.28 42.77 0.004 0.0007 <0.001 0.54 
MS338 Connoquenessing Groundwater 7/17/14 1.77 53.61 0.011 0.0030 0.003 0.16 
MS345 Connoquenessing Groundwater 7/23/14 0.43 3.11 bdl bdl 0.001 <0.01 
MS346 Connoquenessing Groundwater 7/23/14 0.81 40.89 0.001 bdl bdl 0.51 
MS347 Connoquenessing Groundwater 7/30/14 1.62 83.89 bdl 0.0001 0.001 0.01 
MS348 Connoquenessing Groundwater 7/30/14 2.62 54.12 bdl 0.0012 0.002 <0.01 
MS349 Connoquenessing Groundwater 7/30/14 2.13 21.35 bdl 0.0007 0.001 0.16 
MS350 Connoquenessing Groundwater 7/30/14 2.43 49.72 bdl 0.0001 0.002 <0.01 
MS351 Connoquenessing Groundwater 8/12/14 1.39 27.02 bdl bdl bdl 0.23 
MS352 Connoquenessing Groundwater 8/12/14 1.52 34.97 bdl bdl 0.001 0.22 
MS353 Connoquenessing Groundwater 8/12/14 1.28 40.07 bdl 0.0002 bdl 0.34 
MS354 Connoquenessing Groundwater 8/12/14 0.59 1.81 bdl bdl 0.001 0.03 
MS355 Connoquenessing Groundwater 8/12/14 0.94 17.62 bdl bdl bdl 0.77 
MS356 Connoquenessing Groundwater 8/12/14 0.84 17.58 bdl bdl bdl 0.53 
MS357 Connoquenessing Groundwater 8/12/14 1.35 54.95 bdl bdl bdl 0.15 
MS358 Connoquenessing Surface Water 8/12/14 1.87 19.55 bdl bdl 0.002 <0.01 
MS359 Connoquenessing Groundwater 8/12/14 4.47 21.39 bdl 0.0001 0.001 0.30 
MS360 Connoquenessing Groundwater 8/26/14 0.11 0.44 bdl bdl 0.000 <0.01 
MS361 Connoquenessing Groundwater 8/26/14 1.43 8.59 bdl 0.0001 0.003 0.02 
MS375 Connoquenessing Groundwater 8/29/14 2.36 75.45 bdl bdl bdl 0.34 
MS376 Connoquenessing Groundwater 8/29/14 2.08 84.95 0.001 0.0007 bdl 0.08 
MS377 Connoquenessing Groundwater 8/29/14 1.42 34.10 bdl bdl bdl 0.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS378 Connoquenessing Groundwater 8/29/14 3.17 98.93 bdl 0.0001 bdl 0.04 
MS379 Connoquenessing Groundwater 8/29/14 1.98 52.93 bdl bdl bdl bdl 
MS380 Connoquenessing Groundwater 8/29/14 2.64 58.92 bdl bdl bdl 0.25 
MS381 Connoquenessing Groundwater 8/29/14 1.83 28.61 bdl bdl bdl 0.01 
MS382 Connoquenessing Groundwater 8/29/14 1.81 79.74 0.001 bdl bdl 0.25 
MS383 Connoquenessing Groundwater 8/29/14 1.92 36.57 bdl bdl bdl 0.20 
MS384 Connoquenessing Groundwater 8/29/14 1.84 92.46 bdl bdl bdl 0.68 
MS385 Connoquenessing Groundwater 8/29/14 1.38 41.48 bdl bdl bdl bdl 
MS386 Connoquenessing Groundwater 8/29/14 1.66 20.48 bdl bdl bdl bdl 
MS387 Connoquenessing Groundwater 8/29/14 2.10 9.50 bdl bdl bdl <0.01 
MS388 Connoquenessing Groundwater 9/8/14 1.69 42.84 bdl bdl bdl 0.02 
MS389 Connoquenessing Groundwater 9/8/14 1.10 27.84 bdl bdl bdl 0.23 
MS390 Connoquenessing Groundwater 9/8/14 2.48 35.91 bdl bdl bdl 0.16 
MS391 Connoquenessing Groundwater 9/16/14 1.97 32.69 0.002 0.0001 bdl 0.64 
MS392 Connoquenessing Groundwater 9/16/14 1.59 13.12 0.003 0.0001 0.001 1.10 
MS393 Connoquenessing Groundwater 9/16/14 2.08 31.09 0.002 bdl bdl 0.02 
MS394 Connoquenessing Groundwater 9/24/14 2.39 84.77 0.002 0.0007 0.002 <0.01 
MS395 Connoquenessing Groundwater 9/24/14 0.09 0.41 0.003 0.0003 0.001 <0.01 
MS396 Connoquenessing Groundwater 9/24/14 1.15 24.58 0.002 0.0001 bdl 0.01 
MS397 Connoquenessing Groundwater 9/24/14 1.99 14.46 0.002 0.0002 0.001 0.03 
MS398 Connoquenessing Groundwater 9/24/14 2.01 51.79 0.002 bdl 0.001 0.03 
MS400 Connoquenessing Groundwater 9/24/14 1.63 47.35 0.002 bdl <0.001 0.13 
MS401 Connoquenessing Groundwater 9/25/14 1.31 92.09 0.002 0.0004 bdl 0.19 
MS402 Connoquenessing Groundwater 9/25/14 0.60 11.18 0.004 bdl bdl 0.26 
MS403 Connoquenessing Groundwater 9/25/14 0.89 22.50 0.003 bdl bdl 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS404 Connoquenessing Groundwater 10/14/14 0.83 117.99 0.002 bdl 0.002 0.01 
MS405 Connoquenessing Groundwater 10/14/14 2.27 65.07 0.001 bdl bdl 1.23 
MS406 Connoquenessing Groundwater 10/15/14 0.89 52.47 0.007 bdl bdl 0.42 
MS407 Connoquenessing Groundwater 10/15/14 1.17 53.74 0.003 bdl bdl 0.13 
MS408 Connoquenessing Groundwater 10/15/14 0.83 40.46 0.003 bdl bdl 0.11 
MS409 Connoquenessing Groundwater 10/15/14 1.72 57.03 0.002 bdl 0.001 0.57 
MS410 Connoquenessing Groundwater 10/29/14 1.49 47.08 0.002 bdl bdl 0.12 
MS412 Connoquenessing Groundwater 10/29/14 1.67 57.71 0.003 bdl 0.001 0.14 
MS413 Connoquenessing Groundwater 10/29/14 1.63 130.25 0.002 0.0006 bdl 0.15 
MS414 Connoquenessing Groundwater 10/29/14 1.07 22.85 0.002 0.0009 bdl 0.02 
MS415 Connoquenessing Groundwater 10/29/14 1.78 62.83 0.002 bdl 0.001 0.04 
MS416 Connoquenessing Groundwater 10/29/14 0.61 6.68 0.002 bdl bdl <0.01 
MS417 Connoquenessing Groundwater 10/29/14 1.34 55.88 0.002 bdl bdl 0.33 
MS418 Connoquenessing Groundwater 10/29/14 1.44 70.66 0.003 bdl bdl 0.56 
MS419 Connoquenessing Groundwater 10/29/14 0.86 42.46 0.002 bdl bdl 0.51 
MS420 Connoquenessing Groundwater 11/9/14 1.61 56.10 0.003 bdl bdl 0.16 
MS421 Connoquenessing Groundwater 11/12/14 2.30 44.53 0.002 bdl 0.001 0.01 
MS422 Connoquenessing Groundwater 11/12/14 1.92 39.83 0.002 bdl 0.001 0.47 
MS423 Connoquenessing Groundwater 11/20/14 1.32 1.28 0.001 bdl bdl <0.01 
MS424 Connoquenessing Groundwater 12/16/14 1.38 93.45 0.001 0.0018 0.001 0.14 
MS428 Connoquenessing Groundwater 12/16/14 0.63 12.63 0.002 bdl 0.001 0.43 
MS429 Connoquenessing Groundwater 12/16/14 1.30 39.53 bdl 0.0007 0.004 4.64 
MS430 Connoquenessing Groundwater 12/16/14 0.99 22.63 0.001 bdl bdl 0.75 
MS431 Connoquenessing Surface Water 12/16/14 1.15 0.96 bdl bdl 0.001 <0.01 
MS434 Connoquenessing Groundwater 12/18/14 1.61 17.73 bdl bdl 0.001 0.04 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS436 Connoquenessing Groundwater 1/15/15 2.94 26.05 0.001 bdl <0.001 0.16 
MS437 Connoquenessing Groundwater 1/15/15 1.35 33.01 0.002 bdl bdl 0.58 
MS447 Connoquenessing Groundwater 2/6/15 0.64 2.17 0.001 bdl bdl <0.01 
MS448 Connoquenessing Groundwater 2/6/15 1.36 61.88 0.001 bdl bdl <0.01 
MS449 Connoquenessing Groundwater 2/6/15 0.79 7.15 0.001 bdl bdl 0.01 
MS450 Connoquenessing Groundwater 2/26/15 2.41 51.84 0.002 bdl 0.002 0.20 
MS451 Connoquenessing Groundwater 4/14/15 1.97 39.22 0.003 0.0004 0.001 <0.01 
MS453 Connoquenessing Groundwater 4/30/15 1.06 16.38 0.003 bdl 0.001 0.63 
MS539 Connoquenessing Groundwater 8/18/15 1.17 19.63 0.001 bdl 0.002 <0.01 
MS540 Connoquenessing Groundwater 8/18/15 1.93 41.71 0.002 bdl 0.002 0.48 
MS541 Connoquenessing Groundwater 8/18/15 2.22 68.53 0.002 bdl 0.002 0.06 
MS580 Connoquenessing Groundwater 9/15/15 3.16 92.04 0.002 0.0007 0.001 0.14 
MS602 Connoquenessing Groundwater 10/8/15 1.89 40.72 0.008 0.0009 0.003 0.07 
MS604 Connoquenessing Groundwater 10/8/15 1.84 40.95 0.008 0.0011 0.003 0.06 
MS605 Connoquenessing Groundwater 10/16/15 2.14 40.42 0.002 bdl 0.001 0.31 
MS606 Connoquenessing Groundwater 10/16/15 1.94 48.27 0.002 bdl 0.002 0.02 
MS607 Connoquenessing Groundwater 10/16/15 1.00 3.78 0.001 bdl 0.002 0.04 
MS608 Connoquenessing Groundwater 10/16/15 1.56 7.72 0.001 <0.001 0.004 0.02 
MS609 Connoquenessing Groundwater 10/16/15 2.71 94.13 0.002 <0.001 0.002 0.27 
MS610 Connoquenessing Groundwater 10/16/15 1.93 79.03 0.002 <0.001 0.002 0.30 
MS625 Connoquenessing Groundwater 10/23/15 1.62 67.32 0.001 bdl 0.002 <0.01 
MS626 Connoquenessing Groundwater 10/23/15 1.49 56.71 0.002 bdl 0.002 0.23 
MS627 Connoquenessing Groundwater 10/23/15 1.58 34.45 0.002 bdl 0.002 0.12 
MS628 Connoquenessing Groundwater 10/23/15 1.26 29.10 0.002 bdl 0.001 0.80 
MS629 Connoquenessing Groundwater 10/23/15 1.75 41.15 0.002 bdl 0.002 0.30 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS630 Connoquenessing Groundwater 10/23/15 1.13 2.80 0.002 bdl 0.003 <0.01 
MS631 Connoquenessing Groundwater 10/30/15 1.60 54.41 bdl bdl bdl 0.22 
MS632 Connoquenessing Groundwater 10/30/15 1.85 27.27 bdl bdl bdl 0.07 
MS633 Connoquenessing Groundwater 10/30/15 0.26 0.38 bdl bdl bdl <0.01 
MS634 Connoquenessing Groundwater 10/30/15 1.64 77.87 bdl bdl bdl <0.01 
MS651 Connoquenessing Surface Water 11/23/15 1.32 7.75 bdl bdl bdl <0.01 
MS652 Connoquenessing Groundwater 11/23/15 2.29 21.68 0.002 bdl bdl 0.22 
MS653 Connoquenessing Surface Water 11/23/15 0.93 8.65 0.002 bdl bdl <0.01 
MS654 Connoquenessing Groundwater 11/23/15 1.11 8.83 bdl bdl bdl 0.02 
MS673 Connoquenessing Groundwater 1/11/16 bdl 0.18 <0.001 <0.001 bdl <0.01 
MS674 Connoquenessing Groundwater 1/11/16 bdl 0.25 bdl <0.001 bdl <0.01 
MS758 Connoquenessing Surface Water 4/5/16 1.26 41.27 bdl bdl bdl 0.34 
MS759 Connoquenessing Groundwater 4/5/16 2.46 16.58 bdl <0.001 bdl 0.06 
MS760 Connoquenessing Groundwater 4/5/16 1.44 50.86 bdl bdl bdl 0.03 
MS761 Connoquenessing Groundwater 4/5/16 2.00 47.52 bdl bdl bdl 0.04 
MS762 Connoquenessing Groundwater 4/5/16 0.52 11.88 bdl bdl bdl 0.02 
MS763 Connoquenessing Groundwater 4/5/16 1.14 18.30 bdl bdl bdl <0.01 
MS764 Connoquenessing Groundwater 4/5/16 0.85 29.25 bdl bdl bdl 0.81 
MS765 Connoquenessing Groundwater 4/5/16 1.79 33.71 bdl bdl bdl 0.11 
MS782 Connoquenessing Groundwater 5/12/16 0.35 0.41 bdl bdl <0.001 <0.01 
MS818 Connoquenessing Groundwater 8/15/16 1.12 12.12 0.002 bdl bdl <0.01 
MS860 Connoquenessing Groundwater 10/11/16 1.73 71.13 0.001 0.0007 0.001 0.02 
MS094 Kiskiminetas Groundwater 11/25/12 1.49 11.72 <0.001 0.0001 0.001 0.01 
MS152 Kiskiminetas Groundwater 2/3/13 1.76 26.60 0.001 bdl 0.003 bdl 
MS153 Kiskiminetas Groundwater 2/6/13 2.05 11.84 0.001 bdl 0.001 0.01 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS341 Kiskiminetas Groundwater 7/23/14 1.76 22.79 0.001 bdl 0.001 0.01 
MS343 Kiskiminetas Groundwater 7/23/14 2.24 12.83 0.001 0.0003 <0.001 0.01 
MS435 Kiskiminetas Groundwater 1/14/15 0.93 8.77 0.002 bdl <0.001 <0.01 
MS444 Kiskiminetas Groundwater 1/29/15 1.95 16.93 0.001 bdl bdl <0.01 
MS445 Kiskiminetas Groundwater 2/4/15 2.19 32.46 0.001 bdl bdl <0.01 
MS446 Kiskiminetas Groundwater 2/4/15 1.14 97.47 0.001 bdl 0.002 <0.01 
MS130 Lower Allegheny Groundwater 1/22/13 0.91 57.90 0.000 bdl 0.002 0.00 
MS131 Lower Allegheny Groundwater 1/22/13 0.96 60.28 0.000 bdl 0.001 <0.001 
MS132 Lower Allegheny Groundwater 1/22/13 1.02 59.81 0.000 bdl 0.002 <0.001 
MS133 Lower Allegheny Groundwater 1/22/13 1.73 72.48 0.000 bdl 0.002 0.01 
MS134 Lower Allegheny Groundwater 1/22/13 1.35 40.41 0.000 bdl 0.002 0.00 
MS135 Lower Allegheny Groundwater 1/22/13 2.23 111.37 0.000 0.0005 0.001 0.00 
MS136 Lower Allegheny Surface Water 1/22/13 1.71 41.73 0.000 bdl 0.001 0.01 
MS137 Lower Allegheny Groundwater 1/22/13 1.50 74.49 0.000 bdl 0.002 <0.001 
MS141 Lower Allegheny Groundwater 1/22/13 1.80 4.38 0.001 bdl 0.001 0.00 
MS169 Lower Allegheny Groundwater 4/12/13 0.94 1.11 0.001 0.0006 0.003 0.00 
MS194 Lower Allegheny Groundwater 7/12/13 1.72 39.00 0.001 bdl 0.001 0.07 
MS195 Lower Allegheny Groundwater 7/12/13 1.67 40.64 0.001 bdl 0.001 0.04 
MS209 Lower Allegheny Groundwater 8/16/13 1.41 43.37 bdl bdl 0.001 0.14 
MS212 Lower Allegheny Groundwater 8/16/13 1.85 78.78 0.007 bdl 0.001 1.25 
MS213 Lower Allegheny Groundwater 8/16/13 1.88 38.18 bdl bdl 0.002 0.25 
MS214 Lower Allegheny Groundwater 8/16/13 2.01 52.50 bdl bdl bdl 0.14 
MS222 Lower Allegheny Groundwater 9/13/13 2.02 41.19 0.000 0.0003 bdl 0.12 
MS226 Lower Allegheny Groundwater 9/26/13 1.56 43.82 0.001 bdl 0.002 0.03 
MS227 Lower Allegheny Groundwater 9/26/13 1.33 36.97 0.001 bdl 0.001 0.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS228 Lower Allegheny Groundwater 9/26/13 2.08 12.70 0.001 bdl bdl 0.08 
MS399 Lower Allegheny Groundwater 9/24/14 1.29 86.47 0.001 0.0007 bdl <0.01 
MS441 Lower Allegheny Groundwater 1/22/15 1.59 48.51 0.003 bdl 0.001 0.02 
MS442 Lower Allegheny Groundwater 1/22/15 2.84 66.68 0.001 bdl <0.001 <0.01 
MS443 Lower Allegheny Groundwater 1/29/15 0.74 11.34 0.001 bdl bdl 0.01 
MS476 Lower Allegheny Surface Water 6/11/15 1.23 45.30 0.002 0.0005 0.002 0.06 
MS477 Lower Allegheny Surface Water 6/11/15 0.98 30.95 0.001 0.0003 0.002 0.18 
MS478 Lower Allegheny Surface Water 6/11/15 0.75 41.93 0.001 0.0005 0.003 0.15 
MS479 Lower Allegheny Surface Water 6/11/15 1.65 23.26 0.001 0.0003 0.003 0.02 
MS480 Lower Allegheny Surface Water 6/11/15 2.62 77.41 0.002 0.0012 0.003 0.13 
MS487 Lower Allegheny Groundwater 6/19/15 0.75 50.58 0.002 0.0002 0.005 0.10 
MS488 Lower Allegheny Groundwater 6/19/15 1.83 69.10 0.003 0.0004 0.005 0.12 
MS496 Lower Allegheny Surface Water 7/2/15 1.15 35.94 0.002 0.0004 0.002 <0.01 
MS497 Lower Allegheny Surface Water 7/2/15 1.26 19.15 0.002 0.0005 0.002 0.19 
MS498 Lower Allegheny Surface Water 7/2/15 1.45 25.84 0.002 0.0010 0.002 0.15 
MS499 Lower Allegheny Surface Water 7/2/15 1.41 25.55 0.002 0.0009 0.002 0.20 
MS500 Lower Allegheny Surface Water 7/2/15 1.18 25.20 0.003 0.0007 0.003 0.03 
MS501 Lower Allegheny Surface Water 7/2/15 1.59 46.34 0.003 0.0011 0.003 0.02 
MS502 Lower Allegheny Surface Water 7/2/15 0.95 32.60 0.003 0.0008 0.004 0.08 
MS504 Lower Allegheny Groundwater 7/7/15 1.67 127.69 0.004 0.0016 0.004 <0.01 
MS505 Lower Allegheny Surface Water 7/7/15 1.78 45.41 0.004 0.0009 0.005 0.38 
MS506 Lower Allegheny Surface Water 7/7/15 1.80 36.75 0.003 0.0013 0.004 0.03 
MS507 Lower Allegheny Groundwater 7/7/15 1.42 56.74 0.003 0.0009 0.006 <0.01 
MS508 Lower Allegheny Groundwater 7/7/15 1.14 38.23 0.003 0.0007 0.005 0.01 
MS526 Lower Allegheny Surface Water 8/4/15 1.39 44.86 0.001 0.0003 0.001 0.01 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS527 Lower Allegheny Surface Water 8/4/15 1.77 25.95 0.001 0.0003 0.001 0.21 
MS528 Lower Allegheny Surface Water 8/4/15 2.31 34.27 0.001 0.0002 0.001 1.32 
MS529 Lower Allegheny Surface Water 8/4/15 1.77 35.16 0.001 0.0003 0.001 0.67 
MS530 Lower Allegheny Surface Water 8/4/15 1.77 28.60 0.001 0.0003 0.001 0.01 
MS531 Lower Allegheny Surface Water 8/4/15 2.10 57.79 0.001 0.0011 0.001 0.02 
MS532 Lower Allegheny Surface Water 8/4/15 1.43 43.83 0.001 0.0008 0.001 0.17 
MS559 Lower Allegheny Surface Water 9/5/15 1.49 43.63 0.001 0.0001 <0.001 <0.01 
MS560 Lower Allegheny Surface Water 9/5/15 1.76 25.23 0.001 <0.0001 bdl 0.14 
MS561 Lower Allegheny Surface Water 9/5/15 2.98 36.83 0.001 0.0001 <0.001 0.78 
MS562 Lower Allegheny Surface Water 9/5/15 2.38 37.57 0.001 <0.0001 0.001 0.82 
MS563 Lower Allegheny Surface Water 9/5/15 2.34 33.43 0.001 0.0002 <0.001 0.04 
MS564 Lower Allegheny Surface Water 9/5/15 1.61 38.53 0.001 0.0006 0.001 0.09 
MS565 Lower Allegheny Surface Water 9/5/15 2.11 52.51 0.001 0.0005 <0.001 0.01 
MS577 Lower Allegheny Groundwater 9/10/15 1.10 69.57 0.001 bdl 0.001 <0.01 
MS579 Lower Allegheny Groundwater 9/10/15 1.81 125.30 0.002 0.0012 0.002 0.01 
MS592 Lower Allegheny Surface Water 9/30/15 2.48 17.32 0.002 <0.001 0.002 0.11 
MS594 Lower Allegheny Groundwater 9/30/15 1.87 131.45 0.002 <0.001 0.002 0.14 
MS611 Lower Allegheny Surface Water 10/17/15 1.49 49.08 0.001 bdl 0.001 0.01 
MS612 Lower Allegheny Surface Water 10/17/15 2.38 25.88 0.001 bdl 0.001 0.74 
MS613 Lower Allegheny Surface Water 10/17/15 2.44 31.07 0.001 bdl 0.001 0.21 
MS614 Lower Allegheny Surface Water 10/17/15 2.68 33.77 0.001 bdl 0.001 0.15 
MS615 Lower Allegheny Surface Water 10/17/15 2.44 31.92 0.001 bdl 0.001 0.01 
MS616 Lower Allegheny Surface Water 10/17/15 2.21 69.63 0.001 <0.001 0.002 0.01 
MS617 Lower Allegheny Surface Water 10/17/15 1.78 43.63 0.001 <0.001 0.001 0.12 
MS641 Lower Allegheny Groundwater 11/13/15 1.59 25.29 bdl bdl bdl 0.10 
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Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
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Chromium 
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Manganese 
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MS683 Lower Allegheny Surface Water 1/16/16 0.94 29.18 bdl <0.001 bdl 0.01 
MS684 Lower Allegheny Surface Water 1/16/16 1.54 24.94 bdl <0.001 bdl 0.53 
MS685 Lower Allegheny Surface Water 1/16/16 1.54 30.12 bdl 0.0007 bdl 0.16 
MS686 Lower Allegheny Surface Water 1/16/16 1.53 30.12 bdl 0.0008 bdl 0.15 
MS687 Lower Allegheny Surface Water 1/16/16 0.95 21.00 bdl <0.001 bdl 0.03 
MS688 Lower Allegheny Surface Water 1/16/16 1.41 41.97 bdl 0.0014 bdl 0.01 
MS689 Lower Allegheny Surface Water 1/16/16 0.84 29.63 bdl 0.0008 bdl 0.10 
MS711 Lower Allegheny Surface Water 2/18/16 0.89 29.99 bdl <0.001 bdl 0.01 
MS713 Lower Allegheny Surface Water 2/18/16 1.21 21.79 bdl <0.001 bdl 0.49 
MS714 Lower Allegheny Surface Water 2/18/16 1.51 32.42 bdl 0.0010 bdl 0.18 
MS715 Lower Allegheny Surface Water 2/18/16 1.58 36.86 bdl 0.0012 bdl 0.16 
MS716 Lower Allegheny Surface Water 2/18/16 0.83 20.34 bdl <0.001 bdl 0.02 
MS717 Lower Allegheny Surface Water 2/18/16 1.37 39.37 bdl 0.0010 bdl 0.02 
MS718 Lower Allegheny Surface Water 2/18/16 0.74 27.68 bdl 0.0007 bdl 0.07 
MS744 Lower Allegheny Surface Water 3/22/16 1.51 38.24 0.001 <0.001 bdl <0.01 
MS745 Lower Allegheny Surface Water 3/22/16 1.44 29.38 0.001 <0.001 <0.001 0.29 
MS747 Lower Allegheny Surface Water 3/22/16 1.69 36.89 0.001 0.0009 <0.001 0.31 
MS748 Lower Allegheny Surface Water 3/22/16 1.83 39.00 <0.001 0.0009 0.001 0.30 
MS749 Lower Allegheny Surface Water 3/22/16 1.29 24.43 0.001 <0.001 0.001 0.02 
MS750 Lower Allegheny Surface Water 3/22/16 1.89 52.00 0.001 0.0014 <0.001 0.02 
MS751 Lower Allegheny Surface Water 3/22/16 1.12 34.68 0.001 0.0008 <0.001 0.15 
MS784 Lower Allegheny Surface Water 5/15/16 1.07 45.10 bdl bdl <0.001 0.02 
MS785 Lower Allegheny Surface Water 5/15/16 1.30 34.76 bdl bdl 0.001 0.29 
MS786 Lower Allegheny Surface Water 5/15/16 1.60 43.52 bdl bdl 0.001 0.97 
MS787 Lower Allegheny Surface Water 5/15/16 1.67 46.76 bdl bdl 0.001 0.45 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
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Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS788 Lower Allegheny Surface Water 5/15/16 1.08 24.95 bdl bdl <0.001 0.03 
MS789 Lower Allegheny Surface Water 5/15/16 1.80 68.91 bdl <0.001 0.001 0.02 
MS790 Lower Allegheny Surface Water 5/15/16 1.12 50.69 bdl 0.0018 <0.001 0.96 
MS794 Lower Allegheny Surface Water 6/1/16 3.49 40.12 bdl bdl 0.001 0.07 
MS795 Lower Allegheny Surface Water 6/1/16 3.00 39.38 bdl bdl 0.001 0.06 
MS796 Lower Allegheny Surface Water 6/1/16 3.02 32.72 bdl bdl 0.002 0.02 
MS797 Lower Allegheny Surface Water 6/1/16 3.07 43.21 bdl bdl 0.001 0.06 
MS804 Lower Allegheny Surface Water 6/25/16 1.20 41.22 0.001 <0.001 bdl 0.02 
MS805 Lower Allegheny Surface Water 6/25/16 1.43 28.53 0.001 <0.001 bdl 0.38 
MS806 Lower Allegheny Surface Water 6/25/16 1.45 33.54 0.001 <0.001 bdl 0.62 
MS807 Lower Allegheny Surface Water 6/25/16 1.68 36.00 0.001 <0.001 bdl 0.47 
MS808 Lower Allegheny Surface Water 6/25/16 1.53 25.40 0.001 <0.001 <0.001 0.01 
MS809 Lower Allegheny Surface Water 6/25/16 2.00 55.29 0.001 0.0008 bdl 0.03 
MS810 Lower Allegheny Surface Water 6/25/16 1.15 37.21 0.001 0.0007 <0.001 0.25 
MS811 Lower Allegheny Surface Water 7/23/16 1.37 46.73 0.002 bdl 0.001 0.01 
MS812 Lower Allegheny Surface Water 7/23/16 1.30 31.43 0.002 <0.001 bdl 0.36 
MS813 Lower Allegheny Surface Water 7/23/16 1.39 40.31 <0.001 bdl 0.001 0.48 
MS814 Lower Allegheny Surface Water 7/23/16 1.13 42.98 0.002 bdl 0.001 0.90 
MS815 Lower Allegheny Surface Water 7/23/16 1.64 27.21 0.002 bdl <0.001 0.03 
MS816 Lower Allegheny Surface Water 7/23/16 2.60 65.53 0.003 <0.001 0.001 0.03 
MS817 Lower Allegheny Surface Water 7/23/16 1.34 43.99 0.003 0.0011 <0.001 0.50 
MS819 Lower Allegheny Groundwater 8/15/16 1.75 48.54 0.003 bdl 0.001 0.25 
MS820 Lower Allegheny Groundwater 8/15/16 3.18 38.01 0.001 bdl <0.001 0.08 
MS821 Lower Allegheny Groundwater 8/15/16 3.07 87.62 0.002 bdl 0.003 0.39 
MS822 Lower Allegheny Groundwater 8/15/16 2.66 136.38 0.002 bdl 0.002 <0.01 
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MS823 Lower Allegheny Groundwater 8/15/16 1.68 55.06 0.001 bdl 0.002 <0.01 
MS824 Lower Allegheny Groundwater 8/16/16 2.03 93.79 0.004 bdl 0.001 0.31 
MS825 Lower Allegheny Groundwater 8/16/16 1.63 79.89 0.002 bdl 0.002 0.07 
MS826 Lower Allegheny Groundwater 8/16/16 1.21 59.61 0.002 bdl 0.002 0.02 
MS827 Lower Allegheny Groundwater 8/16/16 1.60 105.48 0.003 bdl 0.002 <0.01 
MS828 Lower Allegheny Groundwater 8/16/16 1.79 99.51 0.004 bdl 0.002 0.10 
MS829 Lower Allegheny Groundwater 8/19/16 0.80 5.21 0.002 bdl 0.003 0.04 
MS830 Lower Allegheny Groundwater 8/19/16 2.40 127.59 0.002 bdl 0.002 <0.01 
MS831 Lower Allegheny Groundwater 8/19/16 2.58 117.03 0.003 bdl 0.003 0.08 
MS832 Lower Allegheny Groundwater 8/19/16 2.94 119.42 0.002 bdl 0.004 0.20 
MS833 Lower Allegheny Groundwater 8/19/16 2.91 62.60 0.002 bdl 0.004 0.04 
MS834 Lower Allegheny Surface Water 8/26/16 1.89 52.33 bdl bdl <0.001 0.05 
MS835 Lower Allegheny Surface Water 8/26/16 1.92 34.42 bdl bdl <0.001 0.31 
MS836 Lower Allegheny Surface Water 8/26/16 1.87 43.31 bdl bdl 0.001 0.54 
MS837 Lower Allegheny Surface Water 8/26/16 1.91 49.56 bdl bdl 0.002 1.37 
MS838 Lower Allegheny Surface Water 8/26/16 2.51 34.11 bdl bdl 0.002 0.07 
MS839 Lower Allegheny Surface Water 8/26/16 2.98 80.72 bdl bdl 0.001 0.04 
MS840 Lower Allegheny Surface Water 8/26/16 2.03 53.82 bdl bdl <0.001 0.27 
MS841 Lower Allegheny Surface Water 9/16/16 1.49 47.80 0.002 0.0009 0.001 0.04 
MS842 Lower Allegheny Surface Water 9/16/16 8.21 28.73 0.003 0.0014 <0.001 1.21 
MS843 Lower Allegheny Surface Water 9/16/16 2.11 37.41 0.001 0.0007 <0.001 0.29 
MS844 Lower Allegheny Surface Water 9/16/16 2.36 42.72 0.002 0.0009 bdl 0.94 
MS845 Lower Allegheny Surface Water 9/16/16 2.26 29.95 0.001 0.0009 <0.001 0.01 
MS846 Lower Allegheny Surface Water 9/16/16 3.06 69.58 0.003 0.0022 0.002 0.02 
MS847 Lower Allegheny Surface Water 9/16/16 1.51 44.49 0.004 0.0032 bdl 0.63 
  
3
0
3
 
Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS848 Lower Allegheny Surface Water 9/16/16 2.25 74.69 0.012 0.0046 0.001 13.83 
MS850 Lower Allegheny Groundwater 9/25/16 2.00 37.91 0.001 0.0010 0.001 0.03 
MS851 Lower Allegheny Groundwater 9/25/16 1.69 98.67 0.002 0.0010 <0.001 <0.01 
MS852 Lower Allegheny Groundwater 9/25/16 1.08 2.98 0.001 0.0012 <0.001 0.01 
MS853 Lower Allegheny Groundwater 9/25/16 2.10 85.60 0.001 0.0006 <0.001 <0.01 
MS854 Lower Allegheny Groundwater 9/25/16 2.40 543.35 0.002 0.0047 0.001 <0.01 
MS855 Lower Allegheny Groundwater 9/25/16 2.42 39.01 0.002 0.0023 bdl 0.01 
MS856 Lower Allegheny Groundwater 9/25/16 0.60 0.07 0.002 0.0037 bdl <0.01 
MS857 Lower Allegheny Groundwater 9/25/16 1.98 68.00 0.002 0.0009 0.002 <0.01 
MS858 Lower Allegheny Groundwater 9/25/16 2.91 177.19 0.002 0.0035 0.001 <0.01 
MS861 Lower Allegheny Surface Water 10/14/16 1.40 52.66 0.002 0.0012 <0.001 0.06 
MS862 Lower Allegheny Surface Water 10/14/16 1.58 51.48 0.005 0.0023 <0.001 1.26 
MS863 Lower Allegheny Surface Water 10/14/16 2.43 98.28 0.018 0.0061 0.001 24.94 
MS864 Lower Allegheny Surface Water 10/14/16 3.40 35.58 0.005 0.0005 bdl 2.89 
MS865 Lower Allegheny Surface Water 10/14/16 2.43 40.60 0.000 bdl 0.001 0.27 
MS866 Lower Allegheny Surface Water 10/14/16 2.52 43.88 0.001 bdl 0.001 0.18 
MS867 Lower Allegheny Surface Water 10/14/16 2.39 34.70 0.001 <0.001 0.001 0.02 
MS868 Lower Allegheny Surface Water 10/14/16 2.61 76.86 0.002 0.0015 0.002 0.02 
MS869 Lower Allegheny Surface Water 10/14/16 1.60 47.13 0.002 0.0013 0.001 0.31 
MS887 Lower Allegheny Surface Water 11/5/16 3.73 107.56 0.002 0.0047 0.002 0.15 
MS888 Lower Allegheny Surface Water 11/5/16 3.29 83.85 0.001 0.0047 0.002 0.20 
MS889 Lower Allegheny Surface Water 11/5/16 3.28 87.87 0.001 0.0050 0.002 0.17 
MS890 Lower Allegheny Surface Water 11/5/16 3.25 100.53 0.002 0.0056 0.003 0.14 
MS891 Lower Allegheny Surface Water 11/5/16 3.01 80.26 0.002 0.0049 0.002 0.21 
MS892 Lower Allegheny Surface Water 11/5/16 3.09 85.25 0.002 0.0047 0.002 0.19 
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MS893 Lower Allegheny Surface Water 11/5/16 5.79 112.67 0.005 0.0054 0.003 0.10 
MS894 Lower Allegheny Surface Water 11/5/16 6.21 103.73 0.005 0.0052 0.007 0.13 
MS895 Lower Allegheny Surface Water 11/5/16 5.25 67.01 0.004 0.0043 0.004 0.04 
MS896 Lower Allegheny Surface Water 11/5/16 3.13 85.43 0.002 0.0034 0.003 0.02 
MS897 Lower Allegheny Surface Water 11/5/16 3.62 71.08 0.002 0.0032 0.002 0.10 
MS898 Lower Allegheny Surface Water 11/5/16 3.73 95.30 0.002 0.0082 0.003 0.01 
MS899 Lower Allegheny Surface Water 11/5/16 2.84 66.89 0.002 0.0042 0.003 0.13 
MS900 Lower Allegheny Surface Water 11/5/16 3.29 67.44 0.005 0.0045 0.004 0.25 
MS901 Lower Allegheny Surface Water 11/5/16 3.06 60.97 0.002 0.0031 0.003 0.23 
MS902 Lower Allegheny Surface Water 11/5/16 3.07 71.25 0.002 0.0037 0.003 0.15 
MS903 Lower Allegheny Surface Water 11/5/16 3.37 63.14 0.002 0.0040 0.003 0.17 
MS904 Lower Allegheny Surface Water 11/5/16 3.33 65.09 0.002 0.0042 0.004 0.23 
MS905 Lower Allegheny Surface Water 11/5/16 7.01 57.99 0.002 0.0033 0.002 0.24 
MS906 Lower Allegheny Surface Water 11/11/16 1.52 64.30 0.002 0.0016 0.003 0.02 
MS907 Lower Allegheny Surface Water 11/11/16 1.93 79.52 0.009 0.0015 <0.001 14.03 
MS908 Lower Allegheny Surface Water 11/11/16 3.27 87.97 0.017 0.0075 0.004 2.78 
MS909 Lower Allegheny Surface Water 11/11/16 10.56 49.55 0.014 0.0040 0.002 17.83 
MS910 Lower Allegheny Surface Water 11/11/16 2.63 45.32 0.001 0.0006 0.003 0.13 
MS911 Lower Allegheny Surface Water 11/11/16 2.68 48.59 0.001 0.0008 0.004 0.14 
MS912 Lower Allegheny Surface Water 11/11/16 2.09 28.95 0.002 0.0011 0.003 0.10 
MS913 Lower Allegheny Surface Water 11/11/16 2.87 91.60 0.002 0.0026 0.003 0.01 
MS914 Lower Allegheny Surface Water 11/11/16 1.39 54.92 0.002 0.0020 0.003 0.28 
MS916 Lower Allegheny Groundwater 11/13/16 1.66 7.06 0.002 0.0030 0.003 0.01 
MS917 Lower Allegheny Groundwater 11/13/16 1.77 14.46 0.002 0.0013 0.002 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 4.85 70.38 <0.001 <0.001 0.003 <0.01 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.95 8.65 0.000 bdl 0.001 0.01 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 1.54 70.66 0.000 bdl 0.001 <0.001 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 2.64 99.36 0.001 bdl 0.002 0.00 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 1.56 108.03 0.001 bdl 0.002 0.01 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 2.94 89.22 0.001 bdl 0.002 0.03 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 3.29 99.72 0.001 bdl 0.002 0.08 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 1.39 79.14 0.002 bdl 0.002 0.15 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 0.86 65.95 0.002 bdl 0.003 <0.001 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 3.27 86.81 0.002 bdl 0.002 <0.001 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 1.86 111.90 0.001 bdl 0.004 bdl 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 4.59 172.31 0.004 bdl 0.056 0.26 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 1.00 86.34 0.001 bdl 0.002 <0.001 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 1.31 61.65 0.001 bdl 0.002 0.00 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 0.94 51.39 0.001 bdl 0.003 0.04 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 0.77 74.28 0.001 bdl 0.002 0.00 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 1.06 89.98 0.001 bdl 0.003 0.00 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 1.53 87.03 0.001 bdl 0.003 0.00 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 1.14 9.83 0.001 bdl 0.004 0.00 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 1.42 96.34 0.001 bdl 0.003 <0.001 
MS331 
Lower 
Monongahela 
Surface Water 7/1/14 2.25 149.36 0.007 0.0016 0.003 0.59 
MS332 
Lower 
Monongahela 
Surface Water 7/1/14 50.39 25.77 0.002 0.0112 0.005 0.01 
MS339 
Lower 
Monongahela 
Surface Water 7/22/14 3.23 139.01 0.004 0.0008 0.001 0.47 
MS340 
Lower 
Monongahela 
Surface Water 7/22/14 54.08 101.55 0.002 0.0127 0.005 0.06 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 1.35 75.69 bdl bdl 0.000 0.34 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 2.56 86.92 bdl 0.0001 0.001 0.02 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 1.94 102.67 bdl bdl 0.001 <0.01 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 1.39 67.16 bdl bdl 0.001 0.07 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 0.32 16.50 bdl bdl 0.001 0.03 
MS367 
Lower 
Monongahela 
Surface Water 8/27/14 2.51 59.58 bdl 0.0006 0.001 0.13 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 1.50 63.36 bdl bdl bdl 0.02 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 2.02 57.57 bdl bdl bdl 0.01 
MS370 
Lower 
Monongahela 
Surface Water 8/27/14 2.16 65.91 bdl bdl bdl 0.01 
MS372 
Lower 
Monongahela 
Surface Water 8/28/14 2.03 58.37 bdl bdl bdl 0.05 
MS373 
Lower 
Monongahela 
Surface Water 8/28/14 2.01 59.70 bdl bdl bdl 0.05 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 1.58 62.21 0.002 bdl 0.002 0.54 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 1.59 89.27 0.003 bdl 0.003 0.46 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 0.93 64.87 0.002 bdl 0.003 <0.01 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 1.82 75.64 0.003 0.0004 0.003 0.04 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 1.43 80.13 0.002 0.0002 0.003 0.07 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 1.19 76.42 0.002 bdl 0.003 <0.01 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 1.48 102.74 0.002 bdl 0.003 0.04 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.60 1.88 0.001 bdl 0.003 0.01 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 0.49 0.46 0.001 bdl 0.002 <0.01 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.80 24.80 0.004 bdl 0.003 <0.01 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 2.04 118.19 0.002 bdl 0.001 0.01 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 1.12 110.93 0.001 bdl 0.001 <0.01 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 1.18 100.34 0.001 bdl <0.001 0.05 
MS558 
Lower 
Monongahela 
Surface Water 9/4/15 2.10 75.77 0.002 0.0007 0.001 0.10 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 2.30 69.63 0.001 <0.0001 <0.001 0.02 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 1.29 143.19 0.001 <0.001 bdl <0.01 
MS793 
Lower 
Monongahela 
Surface Water 5/17/16 2.76 144.52 bdl bdl 0.003 1.00 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 1.75 99.03 0.002 <0.001 0.001 <0.01 
MS871 
Lower 
Monongahela 
Surface Water 10/18/16 1.63 137.96 0.002 0.0006 0.002 0.09 
MS872 
Lower 
Monongahela 
Surface Water 10/18/16 2.51 117.81 0.001 <0.001 0.002 0.02 
MS873 
Lower 
Monongahela 
Surface Water 10/18/16 1.49 96.00 0.002 bdl 0.002 0.01 
MS700 Shenango Groundwater 2/5/16 1.37 50.56 <0.001 <0.001 bdl 0.21 
MS701 Shenango Groundwater 2/5/16 3.10 39.11 bdl <0.001 bdl 0.01 
MS702 Shenango Groundwater 2/5/16 3.13 87.12 bdl <0.001 bdl 0.09 
MS059 Upper Ohio Groundwater 9/12/12 2.10 102.80 bdl bdl bdl 0.02 
MS060 Upper Ohio Groundwater 9/12/12 10.00 65.60 bdl bdl 0.001 bdl 
MS061 Upper Ohio Surface Water 9/12/12 2.00 53.00 bdl bdl 0.001 0.03 
MS062 Upper Ohio Surface Water 9/12/12 2.30 100.10 0.001 bdl bdl 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS063 Upper Ohio Surface Water 9/12/12 0.60 106.90 0.001 bdl bdl 0.01 
MS076 Upper Ohio Groundwater 11/2/12 bdl 100.51 0.001 0.0002 0.026 0.00 
MS077 Upper Ohio Surface Water 11/2/12 bdl 93.11 0.001 0.0000 0.029 0.00 
MS078 Upper Ohio Surface Water 11/2/12 1.18 97.60 bdl 0.0005 0.024 0.00 
MS079 Upper Ohio Groundwater 11/2/12 0.35 102.57 0.001 0.0003 0.031 0.06 
MS084 Upper Ohio Surface Water 11/2/12 3.06 53.89 bdl 0.0003 0.034 0.00 
MS108 Upper Ohio Groundwater 12/7/12 1.93 46.52 0.006 0.0003 0.003 0.01 
MS151 Upper Ohio Groundwater 2/7/13 1.86 164.34 0.001 bdl 0.002 0.00 
MS252 Upper Ohio Groundwater 1/3/14 0.83 16.77 0.002 bdl 0.002 0.28 
MS258 Upper Ohio Surface Water 1/20/14 1.61 58.83 0.001 bdl 0.001 0.03 
MS259 Upper Ohio Groundwater 1/20/14 1.53 80.49 0.001 bdl 0.001 bdl 
MS260 Upper Ohio Groundwater 1/20/14 1.61 75.75 0.001 bdl 0.001 bdl 
MS261 Upper Ohio Groundwater 1/20/14 0.05 0.63 0.001 bdl bdl bdl 
MS263 Upper Ohio Groundwater 1/30/14 1.40 43.91 0.001 <0.0001 0.001 0.02 
MS264 Upper Ohio Groundwater 1/30/14 1.61 74.34 0.001 0.0002 0.002 0.01 
MS265 Upper Ohio Groundwater 1/30/14 2.99 140.95 0.002 0.0018 0.002 0.00 
MS266 Upper Ohio Groundwater 1/30/14 1.72 84.84 0.001 <0.0001 0.002 0.00 
MS267 Upper Ohio Groundwater 2/6/14 1.69 87.11 0.001 <0.0001 0.002 0.00 
MS268 Upper Ohio Groundwater 2/6/14 0.08 0.30 0.001 <0.0001 0.002 <0.001 
MS278 Upper Ohio Groundwater 3/19/14 0.68 33.12 0.002 bdl 0.001 0.09 
MS279 Upper Ohio Groundwater 3/19/14 0.76 55.72 0.002 bdl 0.000 0.00 
MS280 Upper Ohio Groundwater 3/19/14 0.66 36.11 0.002 bdl 0.001 0.00 
MS281 Upper Ohio Groundwater 3/19/14 0.60 70.78 0.002 bdl 0.013 0.00 
MS282 Upper Ohio Groundwater 3/19/14 1.21 65.37 0.003 bdl 0.001 0.01 
MS283 Upper Ohio Groundwater 3/19/14 1.06 28.93 0.002 bdl 0.001 0.00 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS284 Upper Ohio Groundwater 3/19/14 0.56 35.89 0.002 bdl 0.001 0.00 
MS285 Upper Ohio Groundwater 3/19/14 0.13 5.21 0.002 bdl 0.002 0.01 
MS286 Upper Ohio Groundwater 3/19/14 0.74 51.76 0.005 bdl 0.001 0.26 
MS287 Upper Ohio Groundwater 3/19/14 0.60 81.34 0.001 bdl 0.001 0.00 
MS288 Upper Ohio Groundwater 3/19/14 0.85 64.96 0.003 bdl 0.000 0.26 
MS289 Upper Ohio Groundwater 3/19/14 0.42 86.23 0.002 bdl 0.002 0.01 
MS290 Upper Ohio Groundwater 3/19/14 0.85 24.48 0.004 bdl bdl 0.09 
MS290B Upper Ohio Groundwater 3/19/14 N/A N/A N/A N/A N/A N/A 
MS291 Upper Ohio Groundwater 3/20/14 4.37 83.09 0.002 bdl 0.001 0.01 
MS292 Upper Ohio Groundwater 3/20/14 0.64 31.33 0.001 bdl bdl 0.01 
MS293 Upper Ohio Groundwater 3/20/14 0.18 1.79 0.001 bdl 0.000 0.00 
MS294 Upper Ohio Groundwater 3/20/14 0.73 20.41 0.002 bdl 0.000 0.04 
MS295 Upper Ohio Groundwater 3/20/14 0.65 61.96 0.002 bdl 0.001 0.01 
MS296 Upper Ohio Groundwater 3/20/14 0.95 44.09 0.001 bdl 0.000 0.00 
MS371 Upper Ohio Groundwater 8/28/14 0.74 89.33 bdl bdl bdl bdl 
MS374 Upper Ohio Groundwater 8/28/14 1.36 9.04 bdl bdl bdl 0.01 
MS438 Upper Ohio Groundwater 1/20/15 1.00 59.70 0.002 bdl <0.001 1.43 
MS439 Upper Ohio Groundwater 1/20/15 1.92 11.77 0.001 bdl 0.001 0.03 
MS440 Upper Ohio Groundwater 1/21/15 0.40 1.71 0.001 bdl bdl <0.01 
MS452 Upper Ohio Groundwater 4/29/15 1.72 45.59 0.002 0.0002 0.002 0.03 
MS458 Upper Ohio Groundwater 5/19/15 1.97 86.71 0.002 0.0004 0.006 0.00 
MS459 Upper Ohio Groundwater 5/19/15 4.31 186.99 0.004 0.0003 0.003 18.32 
MS460 Upper Ohio Surface Water 5/22/15 1.40 87.33 0.001 0.0010 0.004 0.22 
MS461 Upper Ohio Surface Water 5/22/15 2.04 159.01 0.003 0.0022 0.004 0.39 
MS462 Upper Ohio Surface Water 5/22/15 0.75 104.22 0.002 0.0007 0.004 0.06 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS463 Upper Ohio Surface Water 5/22/15 1.55 54.32 <0.001 0.0006 0.004 0.04 
MS468 Upper Ohio Surface Water 6/3/15 1.72 76.89 0.001 0.0014 0.002 0.22 
MS469 Upper Ohio Surface Water 6/3/15 0.73 104.00 0.002 0.0010 0.001 0.10 
MS470 Upper Ohio Surface Water 6/3/15 0.98 86.25 0.001 0.0010 0.001 0.45 
MS471 Upper Ohio Surface Water 6/3/15 1.59 48.93 <0.001 0.0008 0.001 0.08 
MS472 Upper Ohio Surface Water 6/3/15 1.54 96.73 0.001 0.0009 0.001 0.16 
MS481 Upper Ohio Surface Water 6/16/15 3.15 75.43 0.004 0.0040 0.004 0.79 
MS482 Upper Ohio Surface Water 6/16/15 1.34 128.00 0.005 0.0023 0.005 0.33 
MS483 Upper Ohio Surface Water 6/16/15 0.71 99.01 0.003 0.0021 0.005 0.49 
MS484 Upper Ohio Surface Water 6/16/15 1.22 87.71 0.004 0.0017 0.005 0.37 
MS485 Upper Ohio Surface Water 6/16/15 2.32 99.86 0.004 0.0030 0.005 0.49 
MS486 Upper Ohio Surface Water 6/16/15 1.68 57.12 0.001 0.0007 0.005 0.04 
MS489 Upper Ohio Surface Water 6/30/15 2.64 69.36 0.004 0.0017 0.002 0.33 
MS490 Upper Ohio Surface Water 6/30/15 0.75 106.12 0.004 0.0014 0.002 0.19 
MS491 Upper Ohio Surface Water 6/30/15 0.86 105.00 0.004 0.0008 0.002 0.08 
MS492 Upper Ohio Surface Water 6/30/15 0.98 87.51 0.003 0.0008 0.002 0.29 
MS493 Upper Ohio Surface Water 6/30/15 1.73 48.53 0.001 0.0006 0.002 0.02 
MS494 Upper Ohio Surface Water 6/30/15 0.79 54.32 0.003 0.0008 0.002 0.07 
MS495 Upper Ohio Surface Water 6/30/15 2.70 96.11 0.003 0.0010 0.003 0.31 
MS509 Upper Ohio Surface Water 7/17/15 1.88 77.97 0.002 0.0006 0.001 0.11 
MS510 Upper Ohio Surface Water 7/17/15 0.69 102.37 0.002 0.0009 0.001 0.16 
MS511 Upper Ohio Surface Water 7/17/15 1.98 49.10 0.001 0.0007 0.001 0.04 
MS512 Upper Ohio Surface Water 7/17/15 1.02 102.84 0.002 0.0004 0.001 0.06 
MS513 Upper Ohio Surface Water 7/17/15 1.30 79.16 0.002 0.0013 0.002 0.32 
MS514 Upper Ohio Surface Water 7/17/15 0.95 83.05 0.001 0.0004 <0.001 0.20 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS515 Upper Ohio Surface Water 7/17/15 1.83 48.84 <0.001 0.0005 0.001 0.01 
MS516 Upper Ohio Surface Water 7/17/15 1.83 50.14 0.001 0.0005 0.001 0.01 
MS517 Upper Ohio Surface Water 7/17/15 1.86 51.20 <0.001 0.0004 0.001 0.02 
MS518 Upper Ohio Surface Water 7/17/15 1.64 103.53 0.001 0.0006 0.001 0.19 
MS519 Upper Ohio Surface Water 7/29/15 2.91 81.79 0.001 0.0009 0.001 0.17 
MS520 Upper Ohio Surface Water 7/29/15 0.80 113.35 0.002 0.0011 0.001 0.23 
MS521 Upper Ohio Surface Water 7/29/15 1.89 51.00 <0.001 0.0005 0.001 0.03 
MS522 Upper Ohio Surface Water 7/29/15 1.07 116.74 0.002 0.0004 0.002 0.07 
MS523 Upper Ohio Surface Water 7/29/15 1.27 95.92 0.001 0.0007 0.001 0.31 
MS524 Upper Ohio Surface Water 7/29/15 1.94 101.50 0.001 0.0007 0.002 0.23 
MS525 Upper Ohio Groundwater 8/3/15 1.48 72.45 0.002 0.0001 0.001 <0.01 
MS533 Upper Ohio Surface Water 8/13/15 3.02 73.20 0.002 bdl 0.002 0.23 
MS534 Upper Ohio Surface Water 8/13/15 0.82 88.97 0.002 bdl 0.001 0.17 
MS535 Upper Ohio Surface Water 8/13/15 1.02 112.38 0.003 bdl 0.002 0.08 
MS536 Upper Ohio Surface Water 8/13/15 1.25 85.56 0.002 bdl 0.001 0.43 
MS537 Upper Ohio Surface Water 8/13/15 1.99 52.44 0.001 bdl 0.001 0.03 
MS538 Upper Ohio Surface Water 8/13/15 2.47 85.86 0.001 bdl 0.002 0.30 
MS549 Upper Ohio Surface Water 8/25/15 3.51 88.64 0.002 bdl 0.004 0.35 
MS550 Upper Ohio Surface Water 8/25/15 1.08 112.54 0.003 bdl 0.004 0.19 
MS551 Upper Ohio Surface Water 8/25/15 1.23 147.36 0.003 bdl 0.004 0.08 
MS552 Upper Ohio Surface Water 8/25/15 1.82 111.06 0.002 bdl 0.004 0.52 
MS553 Upper Ohio Surface Water 8/25/15 2.18 64.67 0.001 bdl 0.003 0.04 
MS554 Upper Ohio Surface Water 8/25/15 3.78 85.35 0.002 bdl 0.003 0.51 
MS566 Upper Ohio Surface Water 9/6/15 2.24 43.03 0.001 0.0005 <0.001 0.03 
MS568 Upper Ohio Surface Water 9/6/15 2.25 47.66 0.001 0.0004 0.001 0.01 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS569 Upper Ohio Surface Water 9/6/15 2.11 60.33 0.002 0.0008 0.001 0.12 
MS571 Upper Ohio Surface Water 9/8/15 2.20 50.59 0.001 0.0003 <0.001 0.03 
MS572 Upper Ohio Surface Water 9/8/15 4.15 60.40 0.001 0.0005 0.001 0.83 
MS573 Upper Ohio Surface Water 9/8/15 5.56 69.28 0.002 0.0005 <0.001 0.83 
MS574 Upper Ohio Surface Water 9/8/15 1.72 103.93 0.004 0.0014 0.001 0.51 
MS575 Upper Ohio Surface Water 9/8/15 1.82 122.32 0.003 0.0003 0.001 0.06 
MS576 Upper Ohio Surface Water 9/8/15 1.72 144.57 0.003 0.0001 0.001 10.77 
MS581 Upper Ohio Groundwater 9/25/15 1.55 120.90 0.002 bdl 0.001 0.01 
MS582 Upper Ohio Surface Water 9/25/15 2.32 52.75 0.001 <0.001 0.002 0.03 
MS583 Upper Ohio Groundwater 9/25/15 1.28 135.35 0.001 <0.001 0.002 0.01 
MS584 Upper Ohio Surface Water 9/25/15 3.69 68.87 0.001 <0.001 0.001 0.36 
MS585 Upper Ohio Surface Water 9/25/15 5.73 82.43 0.002 0.0009 0.002 0.34 
MS586 Upper Ohio Surface Water 9/25/15 1.73 129.54 0.005 0.0023 0.002 0.92 
MS587 Upper Ohio Surface Water 9/25/15 1.93 127.67 0.003 <0.001 0.002 0.09 
MS588 Upper Ohio Surface Water 9/25/15 3.15 98.98 0.002 bdl 0.002 0.87 
MS589 Upper Ohio Groundwater 9/29/15 1.73 67.00 0.001 bdl 0.003 <0.01 
MS590 Upper Ohio Groundwater 9/29/15 1.72 70.71 0.001 bdl 0.003 <0.01 
MS596 Upper Ohio Surface Water 10/6/15 2.25 58.44 0.001 bdl 0.003 0.02 
MS597 Upper Ohio Surface Water 10/6/15 2.69 116.18 0.002 <0.001 0.003 0.12 
MS598 Upper Ohio Surface Water 10/6/15 3.32 91.89 0.002 <0.001 0.003 0.08 
MS599 Upper Ohio Surface Water 10/6/15 1.11 123.82 0.003 bdl 0.003 0.10 
MS600 Upper Ohio Surface Water 10/6/15 1.56 138.04 0.004 <0.001 0.003 0.12 
MS601 Upper Ohio Surface Water 10/6/15 1.85 109.99 0.002 bdl 0.003 0.15 
MS618 Upper Ohio Groundwater 10/20/15 1.77 102.77 0.001 bdl 0.002 <0.01 
MS619 Upper Ohio Surface Water 10/20/15 3.74 87.98 0.002 <0.001 0.002 0.16 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS620 Upper Ohio Surface Water 10/20/15 1.43 118.54 0.001 bdl 0.002 0.07 
MS621 Upper Ohio Surface Water 10/20/15 1.11 128.51 0.002 bdl 0.003 0.02 
MS622 Upper Ohio Surface Water 10/20/15 2.00 109.66 0.002 bdl 0.002 0.38 
MS623 Upper Ohio Surface Water 10/20/15 2.48 56.34 0.001 bdl 0.002 0.14 
MS624 Upper Ohio Surface Water 10/20/15 2.03 116.76 0.001 bdl 0.002 0.12 
MS635 Upper Ohio Surface Water 11/3/15 2.46 47.94 bdl bdl bdl 0.14 
MS636 Upper Ohio Surface Water 11/3/15 2.16 98.26 bdl bdl <0.001 0.20 
MS637 Upper Ohio Surface Water 11/3/15 2.59 69.13 bdl bdl bdl 0.09 
MS638 Upper Ohio Surface Water 11/3/15 0.94 97.79 bdl bdl bdl 0.08 
MS639 Upper Ohio Surface Water 11/3/15 1.22 103.97 bdl bdl bdl 0.06 
MS640 Upper Ohio Surface Water 11/3/15 1.51 81.58 bdl bdl bdl 0.15 
MS642 Upper Ohio Surface Water 11/17/15 2.21 70.88 bdl bdl bdl 0.08 
MS643 Upper Ohio Surface Water 11/17/15 0.80 99.31 bdl bdl <0.001 0.14 
MS644 Upper Ohio Surface Water 11/17/15 1.12 102.77 bdl bdl bdl 0.05 
MS645 Upper Ohio Surface Water 11/17/15 1.23 80.15 bdl bdl bdl 0.13 
MS646 Upper Ohio Surface Water 11/17/15 2.51 48.61 bdl bdl bdl 0.32 
MS647 Upper Ohio Surface Water 11/17/15 1.81 99.96 bdl bdl <0.001 0.14 
MS648 Upper Ohio Surface Water 11/23/15 2.51 16.90 bdl bdl bdl 0.01 
MS649 Upper Ohio Groundwater 11/23/15 1.76 56.56 bdl bdl bdl <0.01 
MS650 Upper Ohio Groundwater 11/23/15 1.76 43.84 bdl bdl bdl <0.01 
MS655 Upper Ohio Surface Water 12/4/15 2.17 84.30 <0.001 bdl bdl 0.21 
MS656 Upper Ohio Surface Water 12/4/15 0.75 120.32 bdl bdl bdl 0.09 
MS657 Upper Ohio Surface Water 12/4/15 1.31 132.13 <0.001 bdl 0.001 0.05 
MS658 Upper Ohio Surface Water 12/4/15 1.15 99.72 bdl bdl bdl 0.16 
MS659 Upper Ohio Surface Water 12/4/15 1.90 123.59 bdl bdl <0.001 0.17 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS660 Upper Ohio Surface Water 12/4/15 2.44 68.27 bdl bdl <0.001 0.44 
MS661 Upper Ohio Surface Water 12/15/15 2.42 95.93 bdl bdl 0.001 0.14 
MS662 Upper Ohio Surface Water 12/15/15 0.80 131.86 bdl bdl 0.001 0.10 
MS663 Upper Ohio Surface Water 12/15/15 0.86 147.19 0.001 bdl 0.002 0.03 
MS664 Upper Ohio Surface Water 12/15/15 1.16 114.59 bdl bdl 0.001 0.23 
MS665 Upper Ohio Surface Water 12/15/15 2.51 73.53 bdl bdl 0.001 0.45 
MS666 Upper Ohio Surface Water 12/15/15 1.91 143.89 bdl bdl 0.002 0.27 
MS667 Upper Ohio Surface Water 12/31/15 2.50 69.28 0.001 0.0007 bdl 0.18 
MS668 Upper Ohio Surface Water 12/31/15 0.36 102.02 0.001 0.0007 bdl 0.14 
MS669 Upper Ohio Surface Water 12/31/15 0.98 98.04 <0.001 <0.001 bdl 0.02 
MS670 Upper Ohio Surface Water 12/31/15 0.89 85.86 <0.001 0.0006 bdl 0.19 
MS671 Upper Ohio Surface Water 12/31/15 2.15 57.77 bdl <0.001 bdl 0.47 
MS672 Upper Ohio Surface Water 12/31/15 1.52 99.54 bdl 0.0007 bdl 0.17 
MS675 Upper Ohio Surface Water 1/13/16 1.61 76.11 bdl <0.001 bdl 0.12 
MS676 Upper Ohio Surface Water 1/13/16 0.33 98.55 bdl <0.001 bdl 0.06 
MS677 Upper Ohio Surface Water 1/13/16 0.79 103.70 <0.001 <0.001 bdl 0.02 
MS678 Upper Ohio Surface Water 1/13/16 0.67 86.05 bdl <0.001 bdl 0.16 
MS679 Upper Ohio Surface Water 1/13/16 2.09 67.30 bdl 0.0006 bdl 0.33 
MS680 Upper Ohio Surface Water 1/13/16 1.26 105.42 bdl <0.001 bdl 0.10 
MS681 Upper Ohio Surface Water 1/13/16 0.57 88.25 bdl <0.001 bdl <0.01 
MS682 Upper Ohio Groundwater 1/13/16 0.77 77.41 bdl <0.001 bdl 0.06 
MS691 Upper Ohio Surface Water 1/27/16 1.86 68.15 bdl <0.001 bdl 0.04 
MS692 Upper Ohio Surface Water 1/27/16 0.28 98.71 bdl <0.001 bdl 0.07 
MS693 Upper Ohio Surface Water 1/27/16 0.78 107.09 bdl <0.001 bdl 0.02 
MS694 Upper Ohio Surface Water 1/27/16 0.71 84.34 bdl <0.001 bdl 0.14 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS695 Upper Ohio Surface Water 1/27/16 1.77 101.77 bdl 0.0006 bdl 0.10 
MS697 Upper Ohio Surface Water 1/27/16 2.11 62.48 bdl <0.001 bdl 0.27 
MS698 Upper Ohio Groundwater 1/27/16 0.83 61.11 <0.001 <0.001 bdl <0.01 
MS699 Upper Ohio Groundwater 1/27/16 2.31 85.01 bdl <0.001 bdl 0.01 
MS703 Upper Ohio Surface Water 2/10/16 1.23 74.78 bdl 0.0005 bdl 0.16 
MS704 Upper Ohio Surface Water 2/10/16 0.27 93.47 bdl <0.001 bdl 0.04 
MS705 Upper Ohio Surface Water 2/10/16 0.72 108.53 bdl <0.001 bdl 0.03 
MS706 Upper Ohio Surface Water 2/10/16 0.62 84.03 bdl <0.001 bdl 0.12 
MS707 Upper Ohio Surface Water 2/10/16 1.96 57.24 bdl <0.001 bdl 0.22 
MS708 Upper Ohio Surface Water 2/10/16 1.17 101.82 bdl <0.001 bdl 0.13 
MS719 Upper Ohio Surface Water 2/24/16 1.76 65.89 bdl 0.0011 bdl 0.21 
MS720 Upper Ohio Surface Water 2/24/16 1.21 68.30 bdl <0.001 bdl 0.07 
MS721 Upper Ohio Surface Water 2/24/16 0.38 81.35 <0.001 0.0009 bdl 0.14 
MS722 Upper Ohio Surface Water 2/24/16 1.00 92.93 bdl <0.001 bdl 0.01 
MS723 Upper Ohio Surface Water 2/24/16 1.78 80.65 bdl 0.0009 bdl 0.15 
MS724 Upper Ohio Surface Water 2/24/16 2.06 57.73 bdl <0.001 bdl 0.14 
MS725 Upper Ohio Groundwater 2/24/16 0.50 1.28 bdl <0.001 bdl <0.01 
MS726 Upper Ohio Groundwater 2/24/16 1.72 54.68 bdl <0.001 bdl 0.71 
MS733 Upper Ohio Surface Water 3/15/16 2.40 52.19 0.002 0.0013 bdl 0.31 
MS734 Upper Ohio Surface Water 3/15/16 0.85 76.59 0.001 <0.001 bdl 0.08 
MS735 Upper Ohio Surface Water 3/15/16 1.41 87.07 0.001 <0.001 <0.001 0.02 
MS736 Upper Ohio Surface Water 3/15/16 1.49 59.80 0.001 <0.001 bdl 0.11 
MS737 Upper Ohio Surface Water 3/15/16 2.76 71.42 0.001 0.0008 <0.001 0.12 
MS738 Upper Ohio Surface Water 3/15/16 2.15 63.16 bdl <0.001 0.001 0.06 
MS752 Upper Ohio Surface Water 3/29/16 1.54 78.93 0.001 <0.001 0.001 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS753 Upper Ohio Surface Water 3/29/16 0.58 102.42 0.001 <0.001 0.001 0.07 
MS754 Upper Ohio Surface Water 3/29/16 1.03 111.08 0.001 <0.001 0.002 0.01 
MS755 Upper Ohio Surface Water 3/29/16 0.94 88.47 0.001 <0.001 0.002 0.13 
MS756 Upper Ohio Surface Water 3/29/16 2.05 68.84 <0.001 <0.001 0.003 0.08 
MS757 Upper Ohio Surface Water 3/29/16 1.53 110.45 0.001 0.0006 0.003 0.20 
MS766 Upper Ohio Groundwater 4/19/16 2.10 85.13 bdl bdl 0.002 <0.01 
MS767 Upper Ohio Surface Water 4/19/16 2.11 35.30 bdl bdl <0.001 0.03 
MS768 Upper Ohio Surface Water 4/19/16 1.04 84.76 bdl <0.001 0.002 0.10 
MS769 Upper Ohio Surface Water 4/19/16 0.29 99.80 bdl <0.001 0.001 0.08 
MS770 Upper Ohio Surface Water 4/19/16 0.52 115.89 bdl bdl 0.002 0.01 
MS771 Upper Ohio Surface Water 4/19/16 0.52 93.63 bdl <0.001 0.001 0.16 
MS772 Upper Ohio Surface Water 4/19/16 0.91 96.97 bdl <0.001 0.001 0.17 
MS773 Upper Ohio Surface Water 4/19/16 1.63 71.23 bdl bdl 0.001 0.05 
MS775 Upper Ohio Surface Water 5/3/16 1.21 76.20 <0.001 <0.001 bdl 0.19 
MS776 Upper Ohio Surface Water 5/3/16 0.34 96.30 <0.001 <0.001 <0.001 0.11 
MS777 Upper Ohio Surface Water 5/3/16 0.72 117.01 <0.001 bdl <0.001 0.01 
MS778 Upper Ohio Surface Water 5/3/16 0.60 85.58 bdl <0.001 0.001 0.24 
MS779 Upper Ohio Surface Water 5/3/16 1.24 108.25 bdl <0.001 0.001 0.33 
MS780 Upper Ohio Surface Water 5/3/16 1.59 64.12 bdl bdl 0.001 0.04 
MS849 Upper Ohio Groundwater 9/25/16 2.12 60.61 0.002 <0.001 <0.001 0.70 
MS859 Upper Ohio Groundwater 10/4/16 1.80 103.35 0.003 0.0006 bdl 1.12 
MS886 Upper Ohio Surface Water 11/5/16 2.96 49.17 0.001 0.0022 0.002 0.13 
MS915 Upper Ohio Groundwater 11/13/16 1.03 1.96 0.002 0.0029 0.004 <0.01 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 0.60 21.20 0.001 bdl bdl 0.00 
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Sample Watershed Sample Type 
Analysis 
Date 
Potassium 
(mg/L) 
Calcium 
(mg/L) 
Titanium 
(mg/L) 
Vanadium 
(mg/L) 
Chromium 
(mg/L) 
Manganese 
(mg/L) 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 1.45 21.14 0.001 0.0011 0.002 0.01 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 1.12 68.67 0.002 0.0004 0.002 1.30 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 1.55 87.62 0.002 bdl 0.002 1.94 
MS047 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 2.10 37.50 bdl bdl bdl 0.34 
MS048 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 1.90 47.60 0.001 bdl bdl 0.00 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 3.03 0.0005 0.003 0.002 bdl 0.001 bdl 0.001 
MS006 Connoquenessing Groundwater 8/28/11 0.07 bdl bdl 0.010 bdl bdl bdl 0.001 
MS007 Connoquenessing Groundwater 8/28/11 bdl bdl 0.003 0.000 bdl bdl bdl 0.001 
MS009 Connoquenessing Groundwater 9/19/11 bdl bdl bdl bdl bdl bdl bdl 0.001 
MS010 Connoquenessing Groundwater 9/19/11 bdl bdl bdl 0.010 bdl bdl bdl 0.002 
MS014 Connoquenessing Groundwater 9/22/11 0.09 bdl bdl 0.001 bdl bdl 0.006 0.000 
MS015 Connoquenessing Groundwater 10/22/11 bdl bdl bdl bdl bdl bdl 0.005 0.001 
MS016 Connoquenessing Groundwater 10/22/11 bdl bdl 0.002 0.169 0.02 bdl 0.000 0.001 
MS017 Connoquenessing Groundwater 10/22/11 bdl bdl bdl bdl bdl bdl 0.002 bdl 
MS018 Connoquenessing Groundwater 10/22/11 0.21 0.0005 0.002 0.006 bdl bdl bdl 0.001 
MS019 Connoquenessing Groundwater 10/22/11 bdl bdl bdl 0.008 bdl bdl bdl 0.001 
MS020 Connoquenessing Groundwater 11/26/11 0.14 bdl bdl 0.016 bdl bdl bdl 0.002 
MS022 Connoquenessing Groundwater 11/26/11 bdl bdl bdl 0.008 bdl bdl bdl 0.002 
MS023 Connoquenessing Groundwater 11/26/11 0.07 bdl bdl bdl bdl bdl 0.002 0.001 
MS024 Connoquenessing Groundwater 11/26/11 0.19 bdl bdl bdl bdl bdl 0.003 0.001 
MS026 Connoquenessing Groundwater 1/17/12 0.04 bdl bdl 0.002 bdl bdl 0.001 0.001 
MS027 Connoquenessing Groundwater 1/17/12 bdl bdl bdl bdl bdl bdl bdl 0.001 
MS032 Connoquenessing Groundwater 5/12/12 bdl 0.0021 bdl 0.050 0.39 bdl 0.000 0.001 
MS033 Connoquenessing Groundwater 5/12/12 bdl 0.0015 bdl 0.056 0.06 bdl bdl 0.001 
MS034 Connoquenessing Groundwater 5/12/12 bdl 0.0019 bdl 0.018 bdl bdl 0.001 0.001 
MS050 Connoquenessing Groundwater 9/5/12 bdl bdl bdl bdl bdl bdl 0.004 0.001 
MS051 Connoquenessing Groundwater 9/5/12 bdl bdl bdl bdl bdl bdl 0.002 0.001 
MS052 Connoquenessing Groundwater 9/5/12 bdl bdl 0.003 0.020 0.04 bdl bdl 0.001 
MS053 Connoquenessing Groundwater 9/5/12 bdl bdl bdl bdl bdl bdl 0.002 0.000 
MS054 Connoquenessing Groundwater 9/5/12 bdl bdl bdl bdl bdl bdl bdl 0.001 
  
3
2
0
 
Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS055 Connoquenessing Groundwater 9/5/12 0.13 0.0010 bdl bdl bdl bdl 0.002 0.001 
MS056 Connoquenessing Groundwater 9/5/12 0.11 bdl 0.001 bdl bdl bdl 0.004 bdl 
MS057 Connoquenessing Groundwater 9/5/12 bdl bdl 0.002 bdl bdl bdl bdl 0.001 
MS058 Connoquenessing Groundwater 9/5/12 bdl 0.0040 0.001 bdl bdl bdl 0.002 0.003 
MS064 Connoquenessing Groundwater 9/14/12 0.12 0.0009 0.003 0.003 0.01 0.001 0.002 0.002 
MS065 Connoquenessing Groundwater 9/14/12 0.22 <0.001 0.003 0.005 0.01 0.002 0.002 0.001 
MS066 Connoquenessing Groundwater 9/14/12 0.14 0.0014 0.003 0.001 0.01 0.001 0.001 0.001 
MS067 Connoquenessing Groundwater 9/14/12 0.17 0.0013 0.003 0.001 <0.01 0.001 0.001 0.001 
MS068 Connoquenessing Groundwater 9/14/12 0.41 <0.001 0.004 0.003 <0.01 0.002 0.004 0.001 
MS071 Connoquenessing Groundwater 10/4/12 0.16 0.0024 0.005 0.013 0.01 <0.001 <0.001 0.001 
MS072 Connoquenessing Groundwater 10/4/12 0.15 <0.001 0.001 <0.001 <0.01 <0.001 0.001 0.001 
MS073 Connoquenessing Groundwater 10/4/12 0.15 <0.001 0.001 0.001 <0.01 0.001 bdl 0.001 
MS074 Connoquenessing Groundwater 10/4/12 0.12 <0.001 0.001 <0.001 <0.01 0.001 <0.001 0.001 
MS075-1 Connoquenessing Groundwater 9/5/12 0.14 <0.001 0.004 0.003 0.02 0.001 0.002 0.002 
MS075-2 Connoquenessing Groundwater 9/16/12 0.12 0.0020 0.004 0.001 bdl 0.010 bdl 0.001 
MS085 Connoquenessing Groundwater 11/7/12 bdl bdl 0.009 0.012 bdl bdl bdl bdl 
MS086 Connoquenessing Groundwater 11/7/12 bdl 0.0002 0.019 0.012 bdl bdl 0.002 bdl 
MS087 Connoquenessing Groundwater 11/7/12 bdl bdl 0.009 0.014 bdl 0.001 bdl bdl 
MS088 Connoquenessing Groundwater 11/7/12 bdl 0.0001 0.011 0.017 0.01 bdl bdl bdl 
MS089 Connoquenessing Groundwater 11/7/12 bdl bdl 0.011 0.024 bdl 0.001 bdl bdl 
MS090 Connoquenessing Groundwater 11/7/12 bdl bdl 0.011 0.017 bdl 0.002 bdl bdl 
MS091 Connoquenessing Groundwater 11/7/12 bdl 0.0002 0.010 0.020 bdl 0.001 bdl bdl 
MS092 Connoquenessing Groundwater 11/7/12 bdl 0.0004 0.011 0.015 bdl 0.001 bdl bdl 
MS098 Connoquenessing Groundwater 12/7/12 0.21 0.0001 0.003 0.002 0.01 0.004 0.002 0.001 
MS099 Connoquenessing Groundwater 12/7/12 0.09 0.0007 0.006 0.012 <0.001 0.003 0.002 0.002 
  
3
2
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS100 Connoquenessing Groundwater 12/7/12 0.30 0.0018 0.003 0.004 0.00 0.003 0.002 0.001 
MS101 Connoquenessing Groundwater 12/7/12 0.42 0.0003 0.005 0.002 0.03 0.003 0.003 0.001 
MS102 Connoquenessing Groundwater 12/7/12 0.28 0.0084 0.011 0.002 0.03 0.002 0.002 0.001 
MS103 Connoquenessing Groundwater 12/7/12 0.11 0.0002 0.009 0.170 0.16 0.003 0.001 0.001 
MS104 Connoquenessing Groundwater 12/7/12 bdl 0.0004 0.001 0.006 0.25 0.004 bdl 0.001 
MS105 Connoquenessing Groundwater 12/7/12 bdl 0.0003 0.002 0.339 0.04 0.004 bdl 0.001 
MS106 Connoquenessing Groundwater 12/7/12 bdl 0.0003 0.001 0.019 0.07 0.009 0.008 0.001 
MS107 Connoquenessing Groundwater 12/7/12 bdl 0.0005 0.007 0.040 0.09 0.006 bdl 0.001 
MS113 Connoquenessing Groundwater 1/15/13 0.09 0.0001 0.002 0.034 1.51 0.003 0.001 0.001 
MS114 Connoquenessing Groundwater 1/15/13 0.18 0.0001 0.001 0.001 0.01 0.003 0.001 0.001 
MS115 Connoquenessing Groundwater 1/15/13 0.05 0.0001 0.001 0.029 0.00 0.005 0.005 0.001 
MS116 Connoquenessing Groundwater 1/15/13 0.43 0.0003 0.004 0.002 0.01 0.006 0.006 0.001 
MS117 Connoquenessing Groundwater 1/15/13 0.02 0.0001 0.001 0.009 0.00 0.005 0.002 <0.001 
MS118 Connoquenessing Groundwater 1/15/13 0.19 0.0020 0.004 0.006 0.07 0.003 bdl 0.001 
MS119 Connoquenessing Groundwater 1/15/13 0.10 0.0005 0.005 0.004 0.02 0.003 <0.001 0.001 
MS120 Connoquenessing Groundwater 1/15/13 0.27 0.0007 0.006 0.051 0.18 0.004 bdl 0.002 
MS121 Connoquenessing Groundwater 1/15/13 0.16 0.0004 0.002 0.002 0.00 0.003 <0.001 0.001 
MS124 Connoquenessing Groundwater 1/16/13 1.92 0.0006 0.004 0.005 0.01 0.006 0.006 0.001 
MS125 Connoquenessing Groundwater 1/16/13 0.17 0.0001 0.002 0.002 0.00 0.004 0.002 0.001 
MS126 Connoquenessing Groundwater 1/16/13 2.20 0.0052 0.006 0.002 0.01 0.003 0.002 0.001 
MS127 Connoquenessing Groundwater 1/16/13 0.25 0.0010 0.006 0.017 0.12 0.004 0.002 0.001 
MS128 Connoquenessing Groundwater 1/16/13 0.17 0.0001 0.001 0.003 0.02 0.004 0.001 0.001 
MS143 Connoquenessing Groundwater 1/30/13 0.26 0.0001 0.002 0.001 bdl bdl 0.003 0.001 
MS145 Connoquenessing Groundwater 1/30/13 0.37 0.0003 0.002 0.002 bdl bdl 0.004 0.001 
MS157 Connoquenessing Groundwater 2/25/13 0.25 0.0001 0.002 0.001 0.06 bdl 0.001 0.001 
  
3
2
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS159  Connoquenessing Groundwater 2/25/13 0.19 <0.0001 0.002 0.014 0.48 bdl 0.001 0.001 
MS160 Connoquenessing Groundwater 2/25/13 0.05 bdl bdl 0.006 0.06 bdl 0.002 0.001 
MS161 Connoquenessing Groundwater 2/25/13 0.53 0.0004 0.004 0.001 0.09 bdl 0.006 0.001 
MS164 Connoquenessing Groundwater 3/5/13 0.58 0.0001 0.001 0.003 0.02 0.001 0.001 0.001 
MS165-1 Connoquenessing Groundwater 3/20/13 0.40 0.0002 0.001 0.002 0.01 0.001 0.001 0.001 
MS165-2 Connoquenessing Groundwater 3/20/13 0.32 0.0002 0.001 0.001 bdl 0.001 0.001 0.001 
MS171 Connoquenessing Groundwater 4/17/13 0.95 0.0004 0.002 0.001 bdl 0.000 bdl 0.002 
MS173 Connoquenessing Groundwater 4/17/13 0.06 0.0001 0.004 0.002 bdl bdl bdl <0.001 
MS174 Connoquenessing Groundwater 4/17/13 0.77 0.0001 0.001 0.001 bdl <0.001 bdl 0.002 
MS175 Connoquenessing Groundwater 4/17/13 0.55 0.0003 0.003 0.002 bdl <0.001 bdl 0.001 
MS182 Connoquenessing Groundwater 5/6/13 0.07 0.0001 0.001 0.005 bdl 0.003 0.004 0.001 
MS183 Connoquenessing Groundwater 5/6/13 1.62 0.0015 0.004 0.003 bdl 0.005 0.009 0.001 
MS184 Connoquenessing Groundwater 5/6/13 0.02 0.0001 <0.001 0.004 0.00 0.002 <0.001 0.001 
MS186 Connoquenessing Groundwater 5/6/13 0.66 0.0004 0.005 0.003 0.01 0.002 0.004 0.001 
MS187 Connoquenessing Groundwater 5/6/13 0.32 0.0014 0.008 0.052 0.08 0.001 bdl 0.002 
MS188 Connoquenessing Groundwater 7/12/13 0.15 0.0001 0.001 0.003 0.02 0.001 0.001 0.001 
MS190 Connoquenessing Groundwater 7/12/13 0.20 0.0001 0.001 0.002 bdl 0.001 0.000 0.002 
MS192 Connoquenessing Groundwater 7/12/13 0.15 0.0001 0.001 0.004 0.02 0.001 0.002 0.002 
MS193 Connoquenessing Groundwater 7/12/13 0.27 0.0001 0.002 0.006 bdl 0.003 0.001 0.003 
MS198 Connoquenessing Groundwater 8/6/13 0.18 0.0004 0.004 0.001 0.00 bdl bdl 0.001 
MS199 Connoquenessing Groundwater 8/6/13 0.13 0.0010 0.002 0.003 0.03 bdl 0.001 0.001 
MS200 Connoquenessing Groundwater 8/6/13 0.21 0.0001 0.002 0.018 0.03 bdl bdl 0.001 
MS201 Connoquenessing Groundwater 8/6/13 0.33 0.0002 0.001 0.001 0.01 bdl bdl 0.001 
MS202 Connoquenessing Groundwater 8/6/13 0.10 0.0001 <0.001 0.009 0.00 <0.001 0.003 0.002 
MS204 Connoquenessing Groundwater 8/6/13 0.20 0.0020 0.002 0.012 0.08 bdl bdl 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS206 Connoquenessing Groundwater 8/6/13 0.01 0.0001 <0.001 0.005 bdl bdl bdl 0.001 
MS207 Connoquenessing Groundwater 8/6/13 0.08 0.0020 0.003 0.003 0.02 bdl bdl 0.000 
MS210 Connoquenessing Groundwater 8/16/13 0.02 0.0001 <0.001 0.003 0.00 bdl 0.001 0.005 
MS211 Connoquenessing Groundwater 8/16/13 1.03 0.0002 0.002 0.005 0.17 bdl bdl 0.001 
MS215 Connoquenessing 
Surface 
Water 
8/16/13 0.14 0.0001 0.002 0.081 0.02 bdl bdl 0.002 
MS217 Connoquenessing Groundwater 8/31/13 0.01 0.0002 0.002 0.004 0.00 bdl bdl 0.002 
MS218 Connoquenessing Groundwater 9/6/13 bdl 0.0005 0.002 0.002 0.01 0.000 bdl 0.002 
MS219 Connoquenessing Groundwater 9/6/13 0.03 0.0001 0.001 0.007 0.01 0.001 bdl 0.001 
MS220 Connoquenessing Groundwater 9/6/13 0.08 0.0002 0.003 0.005 0.02 bdl bdl 0.002 
MS221 Connoquenessing Groundwater 9/13/13 0.13 0.0002 0.002 0.005 0.01 bdl bdl 0.002 
MS223 Connoquenessing Groundwater 9/13/13 0.04 0.0001 0.001 0.004 0.01 0.000 bdl 0.001 
MS224 Connoquenessing Groundwater 9/13/13 bdl 0.0002 0.003 0.014 0.02 bdl bdl 0.003 
MS225 Connoquenessing Groundwater 9/13/13 bdl 0.0002 0.002 0.014 0.03 bdl bdl 0.002 
MS229 Connoquenessing Groundwater 10/3/13 0.99 0.0002 0.002 bdl 0.00 0.003 <0.001 0.001 
MS230 Connoquenessing Groundwater 10/24/13 0.25 0.0001 0.004 0.014 0.00 0.002 0.004 0.000 
MS231 Connoquenessing Groundwater 10/24/13 0.30 0.0003 0.003 0.002 0.01 0.002 0.004 0.001 
MS232 Connoquenessing Groundwater 10/24/13 bdl 0.0005 0.002 0.088 0.05 bdl bdl <0.001 
MS233 Connoquenessing Groundwater 10/24/13 0.04 0.0011 0.004 0.007 0.01 bdl bdl 0.001 
MS234 Connoquenessing Groundwater 10/24/13 0.06 0.0003 0.001 0.001 0.00 bdl bdl 0.001 
MS235 Connoquenessing Groundwater 10/24/13 0.08 0.0015 0.001 0.001 0.06 bdl 0.001 0.001 
MS253 Connoquenessing Groundwater 1/9/14 1.70 0.0006 0.005 0.009 0.04 0.002 bdl 0.004 
MS254 Connoquenessing Groundwater 1/9/14 0.64 0.0002 0.002 0.028 0.01 0.002 0.002 bdl 
MS255 Connoquenessing Groundwater 1/16/14 1.54 0.0002 0.004 0.029 0.01 0.002 bdl 0.001 
MS256 Connoquenessing Groundwater 1/16/14 0.97 0.0004 0.005 0.008 0.02 bdl 0.005 0.001 
MS257 Connoquenessing Groundwater 1/16/14 bdl 0.0005 0.002 0.088 0.05 bdl bdl <0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS269 Connoquenessing Groundwater 2/19/14 4.52 0.0011 0.002 0.036 0.02 bdl 0.002 0.001 
MS270 Connoquenessing Groundwater 2/19/14 5.79 0.0067 0.012 0.042 0.02 bdl 0.002 0.001 
MS271 Connoquenessing Groundwater 2/19/14 1.62 0.0010 0.003 0.174 0.03 bdl 0.000 <0.001 
MS272 Connoquenessing Groundwater 2/19/14 2.46 0.0007 0.001 0.026 0.01 bdl 0.001 0.001 
MS273 Connoquenessing Groundwater 3/11/14 0.74 0.0008 0.001 0.031 0.01 bdl bdl 0.001 
MS274 Connoquenessing Groundwater 3/13/14 0.57 0.0007 0.003 0.029 0.00 bdl 0.003 <0.001 
MS275 Connoquenessing Groundwater 3/13/14 0.75 0.0006 0.002 0.028 0.04 bdl 0.002 0.002 
MS276 Connoquenessing Groundwater 3/13/14 1.63 0.0006 0.001 0.019 0.01 bdl bdl 0.002 
MS277 Connoquenessing Groundwater 3/13/14 0.70 0.0005 0.004 0.053 0.05 bdl bdl 0.001 
MS297 Connoquenessing Groundwater 3/21/14 0.73 0.0003 0.009 0.023 0.00 bdl bdl 0.001 
MS298 Connoquenessing Groundwater 4/9/14 0.01 0.0001 bdl 0.019 0.01 bdl 0.001 <0.001 
MS299 Connoquenessing Groundwater 4/9/14 0.02 0.0001 bdl 0.021 0.01 bdl 0.002 0.001 
MS300 Connoquenessing Groundwater 4/9/14 1.20 0.0002 <0.001 0.035 0.06 bdl 0.000 0.002 
MS301 Connoquenessing Groundwater 4/9/14 0.44 0.0001 bdl 0.011 0.01 bdl 0.000 0.001 
MS302 Connoquenessing Groundwater 4/9/14 2.13 0.0004 0.002 0.009 0.01 bdl 0.008 0.001 
MS303 Connoquenessing Groundwater 4/9/14 2.93 0.0006 0.001 0.117 0.03 bdl 0.000 0.001 
MS304 Connoquenessing Groundwater 4/9/14 0.10 0.0001 bdl 0.085 0.07 bdl 0.001 0.000 
MS318 Connoquenessing Groundwater 5/20/14 0.59 0.0001 <0.001 0.008 0.01 bdl 0.002 0.001 
MS319 Connoquenessing Groundwater 5/20/14 2.41 0.0002 0.002 0.057 0.02 bdl <0.001 0.001 
MS320 Connoquenessing Groundwater 5/20/14 1.94 0.0004 0.002 0.008 0.01 bdl 0.004 0.001 
MS321 Connoquenessing Groundwater 5/20/14 19.81 0.0056 0.009 0.021 0.05 bdl 0.003 0.001 
MS322 Connoquenessing Groundwater 5/20/14 17.96 0.0009 0.003 0.168 0.10 bdl 0.001 0.001 
MS323 Connoquenessing Groundwater 5/20/14 3.01 0.0001 <0.001 0.021 0.03 bdl 0.001 0.001 
MS324 Connoquenessing Groundwater 5/20/14 0.38 0.0001 0.001 0.001 0.01 bdl <0.001 0.001 
MS333 Connoquenessing Groundwater 7/17/14 0.51 0.0002 0.004 0.006 0.01 0.001 0.005 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS334 Connoquenessing Groundwater 7/17/14 0.66 0.0004 0.002 0.012 0.03 0.003 0.007 0.001 
MS335 Connoquenessing Groundwater 7/17/14 1.49 0.0010 0.002 0.007 0.05 0.003 0.002 0.001 
MS336 Connoquenessing Groundwater 7/17/14 2.60 0.0006 0.001 0.015 0.02 0.007 0.004 0.001 
MS337 Connoquenessing Groundwater 7/17/14 0.64 0.0029 0.004 0.014 0.16 0.004 0.003 0.001 
MS338 Connoquenessing Groundwater 7/17/14 0.38 0.0010 0.001 0.034 0.06 0.026 0.020 0.001 
MS345 Connoquenessing Groundwater 7/23/14 0.03 0.0001 <0.001 0.005 0.02 bdl 0.002 0.001 
MS346 Connoquenessing Groundwater 7/23/14 3.64 0.0012 0.003 0.023 0.09 bdl 0.002 0.001 
MS347 Connoquenessing Groundwater 7/30/14 0.45 0.0002 0.004 0.033 0.40 bdl 0.002 0.001 
MS348 Connoquenessing Groundwater 7/30/14 0.32 0.0003 0.003 0.027 0.14 0.002 0.003 0.001 
MS349 Connoquenessing Groundwater 7/30/14 0.16 0.0003 0.001 0.027 0.33 0.001 0.005 0.003 
MS350 Connoquenessing Groundwater 7/30/14 0.27 0.0002 0.004 0.045 0.10 bdl 0.003 0.001 
MS351 Connoquenessing Groundwater 8/12/14 0.13 0.0001 0.001 0.001 <0.01 bdl 0.003 0.001 
MS352 Connoquenessing Groundwater 8/12/14 1.27 0.0003 0.004 0.012 0.12 bdl 0.002 0.002 
MS353 Connoquenessing Groundwater 8/12/14 2.78 0.0002 0.002 0.015 0.31 bdl 0.003 0.002 
MS354 Connoquenessing Groundwater 8/12/14 0.03 0.0002 bdl 0.028 <0.01 bdl 0.003 0.001 
MS355 Connoquenessing Groundwater 8/12/14 3.52 0.0001 0.001 0.002 <0.01 bdl 0.002 0.001 
MS356 Connoquenessing Groundwater 8/12/14 3.05 0.0002 <0.001 0.002 0.01 bdl 0.002 0.001 
MS357 Connoquenessing Groundwater 8/12/14 0.31 0.0002 0.001 0.003 0.01 bdl 0.003 0.001 
MS358 Connoquenessing 
Surface 
Water 
8/12/14 0.09 0.0001 0.007 0.006 0.01 bdl 0.002 0.001 
MS359 Connoquenessing Groundwater 8/12/14 0.44 0.0014 0.019 0.002 0.04 bdl 0.002 0.002 
MS360 Connoquenessing Groundwater 8/26/14 0.00 0.0002 <0.001 0.008 bdl 0.001 0.002 <0.001 
MS361 Connoquenessing Groundwater 8/26/14 0.17 0.0003 0.004 0.045 0.09 0.004 0.004 0.002 
MS375 Connoquenessing Groundwater 8/29/14 2.70 bdl 0.001 0.005 0.01 0.001 <0.001 0.002 
MS376 Connoquenessing Groundwater 8/29/14 0.75 0.0002 0.001 0.020 0.96 0.002 <0.001 0.003 
MS377 Connoquenessing Groundwater 8/29/14 0.95 bdl <0.001 0.003 bdl 0.002 bdl 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS378 Connoquenessing Groundwater 8/29/14 0.61 0.0002 0.007 0.074 0.19 0.002 bdl 0.003 
MS379 Connoquenessing Groundwater 8/29/14 0.24 bdl 0.002 0.047 bdl 0.001 <0.001 0.003 
MS380 Connoquenessing Groundwater 8/29/14 1.49 0.0003 0.001 0.020 bdl 0.002 bdl 0.003 
MS381 Connoquenessing Groundwater 8/29/14 0.20 0.0002 0.002 0.019 bdl 0.004 <0.001 0.003 
MS382 Connoquenessing Groundwater 8/29/14 1.97 0.0002 0.004 0.036 0.11 0.002 bdl 0.002 
MS383 Connoquenessing Groundwater 8/29/14 1.28 bdl <0.001 0.017 bdl 0.002 bdl 0.003 
MS384 Connoquenessing Groundwater 8/29/14 1.08 bdl 0.002 0.011 0.69 0.002 <0.001 0.002 
MS385 Connoquenessing Groundwater 8/29/14 0.17 bdl 0.008 0.034 0.02 0.003 bdl 0.001 
MS386 Connoquenessing Groundwater 8/29/14 0.08 bdl 0.003 0.006 bdl 0.001 bdl <0.001 
MS387 Connoquenessing Groundwater 8/29/14 0.08 bdl 0.002 0.010 0.23 0.002 bdl 0.003 
MS388 Connoquenessing Groundwater 9/8/14 0.23 bdl 0.001 0.027 0.06 0.002 bdl <0.001 
MS389 Connoquenessing Groundwater 9/8/14 1.65 bdl bdl 0.003 0.06 0.001 bdl 0.001 
MS390 Connoquenessing Groundwater 9/8/14 0.28 0.0002 0.001 0.022 0.07 0.002 bdl 0.001 
MS391 Connoquenessing Groundwater 9/16/14 4.49 0.0009 0.003 0.014 0.01 0.006 0.001 0.003 
MS392 Connoquenessing Groundwater 9/16/14 20.10 0.0083 0.014 0.275 0.14 0.001 <0.001 0.002 
MS393 Connoquenessing Groundwater 9/16/14 0.21 0.0003 0.002 0.055 0.03 0.001 0.001 0.002 
MS394 Connoquenessing Groundwater 9/24/14 0.47 0.0002 0.006 0.010 0.14 0.001 0.001 0.001 
MS395 Connoquenessing Groundwater 9/24/14 0.01 0.0001 bdl 0.005 0.01 0.002 0.001 <0.001 
MS396 Connoquenessing Groundwater 9/24/14 0.21 0.0001 0.001 0.011 0.02 <0.001 <0.001 0.002 
MS397 Connoquenessing Groundwater 9/24/14 0.11 0.0002 0.002 0.013 0.02 0.001 0.002 0.003 
MS398 Connoquenessing Groundwater 9/24/14 0.31 0.0003 0.001 0.003 0.01 0.001 0.001 0.002 
MS400 Connoquenessing Groundwater 9/24/14 0.24 0.0002 0.001 0.009 0.01 0.001 0.001 0.001 
MS401 Connoquenessing Groundwater 9/25/14 1.53 0.0004 0.003 0.005 0.01 0.001 0.004 0.001 
MS402 Connoquenessing Groundwater 9/25/14 18.53 0.0006 0.003 0.183 0.05 0.002 0.001 0.001 
MS403 Connoquenessing Groundwater 9/25/14 3.21 0.0002 0.001 0.037 0.04 <0.001 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS404 Connoquenessing Groundwater 10/14/14 0.99 0.0007 0.005 0.108 0.03 <0.01 0.005 0.002 
MS405 Connoquenessing Groundwater 10/14/14 16.29 0.0022 0.004 0.002 0.00 <0.01 0.005 0.004 
MS406 Connoquenessing Groundwater 10/15/14 1.87 0.0005 0.007 0.011 0.05 <0.01 0.006 0.001 
MS407 Connoquenessing Groundwater 10/15/14 0.74 0.0005 0.001 0.012 0.01 <0.01 0.005 0.001 
MS408 Connoquenessing Groundwater 10/15/14 0.93 0.0010 0.002 0.014 0.01 <0.01 0.004 0.001 
MS409 Connoquenessing Groundwater 10/15/14 2.73 0.0006 0.004 0.010 0.12 <0.01 0.004 0.003 
MS410 Connoquenessing Groundwater 10/29/14 0.61 0.0004 0.001 0.014 0.01 0.004 0.003 0.001 
MS412 Connoquenessing Groundwater 10/29/14 0.40 0.0004 0.001 0.020 0.01 0.003 0.003 0.001 
MS413 Connoquenessing Groundwater 10/29/14 1.99 0.0007 0.002 0.006 0.01 0.005 0.009 0.001 
MS414 Connoquenessing Groundwater 10/29/14 0.20 0.0005 0.002 0.064 0.02 0.006 0.007 0.001 
MS415 Connoquenessing Groundwater 10/29/14 0.37 0.0004 0.003 0.015 0.02 0.004 0.002 0.001 
MS416 Connoquenessing Groundwater 10/29/14 0.07 0.0005 bdl 0.006 <0.01 0.005 0.002 0.001 
MS417 Connoquenessing Groundwater 10/29/14 1.04 0.0014 0.002 0.022 0.03 0.005 0.005 0.002 
MS418 Connoquenessing Groundwater 10/29/14 4.79 0.0016 0.003 0.003 <0.01 0.007 0.007 0.002 
MS419 Connoquenessing Groundwater 10/29/14 4.08 0.0015 0.002 0.011 0.06 0.005 0.004 0.001 
MS420 Connoquenessing Groundwater 11/9/14 0.72 0.0006 0.001 0.006 0.06 0.007 0.004 0.001 
MS421 Connoquenessing Groundwater 11/12/14 0.31 0.0006 0.001 0.023 0.02 0.005 0.010 0.001 
MS422 Connoquenessing Groundwater 11/12/14 2.35 0.0007 bdl 0.008 0.02 0.006 0.005 0.002 
MS423 Connoquenessing Groundwater 11/20/14 0.02 0.0007 0.000 0.003 <0.01 0.005 0.006 0.002 
MS424 Connoquenessing Groundwater 12/16/14 1.35 0.0005 0.003 0.010 bdl 0.004 0.011 0.001 
MS428 Connoquenessing Groundwater 12/16/14 2.75 0.0020 0.004 bdl bdl 0.003 0.006 <0.001 
MS429 Connoquenessing Groundwater 12/16/14 10.05 0.0163 0.017 0.079 0.06 0.003 0.010 0.002 
MS430 Connoquenessing Groundwater 12/16/14 9.81 0.0041 0.005 bdl 0.04 0.001 0.006 0.001 
MS431 Connoquenessing 
Surface 
Water 
12/16/14 0.05 0.0002 <0.001 0.002 bdl 0.001 0.008 0.002 
MS434 Connoquenessing Groundwater 12/18/14 0.22 0.0003 0.003 0.018 bdl 0.002 0.007 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS436 Connoquenessing Groundwater 1/15/15 1.61 bdl <0.001 0.009 <0.01 bdl 0.001 0.005 
MS437 Connoquenessing Groundwater 1/15/15 3.44 0.0003 0.001 0.008 0.09 bdl 0.001 0.002 
MS447 Connoquenessing Groundwater 2/6/15 bdl bdl bdl 0.004 bdl bdl 0.001 0.001 
MS448 Connoquenessing Groundwater 2/6/15 0.23 <0.0001 <0.001 0.004 <0.01 bdl 0.001 0.001 
MS449 Connoquenessing Groundwater 2/6/15 bdl bdl bdl 0.002 bdl bdl bdl 0.001 
MS450 Connoquenessing Groundwater 2/26/15 0.94 0.0002 0.001 0.024 0.02 0.001 0.002 0.003 
MS451 Connoquenessing Groundwater 4/14/15 0.47 0.0002 0.003 bdl bdl 0.001 0.001 0.001 
MS453 Connoquenessing Groundwater 4/30/15 3.88 0.0001 <0.001 0.020 bdl 0.001 0.001 0.002 
MS539 Connoquenessing Groundwater 8/18/15 0.11 0.0001 0.003 0.285 bdl bdl 0.001 <0.001 
MS540 Connoquenessing Groundwater 8/18/15 2.40 0.0001 0.001 0.002 bdl bdl 0.001 0.002 
MS541 Connoquenessing Groundwater 8/18/15 0.50 0.0001 0.002 0.002 bdl bdl 0.001 0.002 
MS580 Connoquenessing Groundwater 9/15/15 1.64 0.0002 0.002 0.015 0.01 0.002 0.003 0.002 
MS602 Connoquenessing Groundwater 10/8/15 0.43 0.0001 0.002 0.012 0.01 0.001 0.001 0.002 
MS604 Connoquenessing Groundwater 10/8/15 0.40 0.0001 0.001 0.008 <0.01 0.001 0.001 0.002 
MS605 Connoquenessing Groundwater 10/16/15 0.57 0.0002 0.001 0.019 0.04 0.002 0.001 0.001 
MS606 Connoquenessing Groundwater 10/16/15 0.39 0.0001 0.001 0.023 0.01 <0.001 0.001 0.002 
MS607 Connoquenessing Groundwater 10/16/15 0.04 0.0001 <0.001 0.006 bdl <0.001 0.001 0.001 
MS608 Connoquenessing Groundwater 10/16/15 0.09 0.0001 0.015 0.017 bdl 0.001 0.007 0.002 
MS609 Connoquenessing Groundwater 10/16/15 1.05 0.0002 0.002 0.009 0.01 0.001 0.001 0.003 
MS610 Connoquenessing Groundwater 10/16/15 7.85 0.0004 0.004 0.052 0.04 <0.001 0.001 0.001 
MS625 Connoquenessing Groundwater 10/23/15 0.22 0.0001 0.002 0.005 0.01 <0.001 0.001 0.001 
MS626 Connoquenessing Groundwater 10/23/15 2.00 0.0001 0.002 0.014 0.01 0.001 0.002 0.001 
MS627 Connoquenessing Groundwater 10/23/15 0.16 0.0001 0.004 0.002 bdl <0.001 0.002 0.001 
MS628 Connoquenessing Groundwater 10/23/15 5.59 0.0001 <0.001 0.002 0.01 <0.001 0.001 0.001 
MS629 Connoquenessing Groundwater 10/23/15 0.31 0.0001 0.001 0.003 0.01 0.002 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS630 Connoquenessing Groundwater 10/23/15 <0.01 0.0001 <0.001 0.008 0.01 0.001 0.004 0.002 
MS631 Connoquenessing Groundwater 10/30/15 1.12 0.0002 0.002 0.001 0.02 bdl bdl 0.001 
MS632 Connoquenessing Groundwater 10/30/15 0.20 0.0002 0.002 0.031 0.12 bdl bdl 0.002 
MS633 Connoquenessing Groundwater 10/30/15 bdl 0.0001 0.001 0.022 0.02 <0.001 bdl <0.001 
MS634 Connoquenessing Groundwater 10/30/15 0.26 0.0003 0.003 0.013 0.01 bdl bdl 0.001 
MS651 Connoquenessing 
Surface 
Water 
11/23/15 bdl <0.0001 0.001 0.001 <0.01 <0.001 bdl <0.001 
MS652 Connoquenessing Groundwater 11/23/15 0.25 0.0003 0.002 0.003 0.03 0.002 bdl 0.002 
MS653 Connoquenessing 
Surface 
Water 
11/23/15 bdl <0.0001 0.001 0.003 0.03 <0.001 bdl <0.001 
MS654 Connoquenessing Groundwater 11/23/15 0.03 0.0001 0.001 0.001 <0.01 <0.001 0.001 <0.001 
MS673 Connoquenessing Groundwater 1/11/16 bdl <0.0001 0.001 0.008 <0.01 0.001 <0.001 <0.001 
MS674 Connoquenessing Groundwater 1/11/16 bdl <0.0001 <0.001 0.005 0.01 <0.001 bdl <0.001 
MS758 Connoquenessing 
Surface 
Water 
4/5/16 0.89 0.0004 bdl 0.010 0.06 0.002 <0.001 0.002 
MS759 Connoquenessing Groundwater 4/5/16 0.13 0.0003 0.001 0.003 0.11 0.001 0.001 0.001 
MS760 Connoquenessing Groundwater 4/5/16 0.27 0.0005 0.001 0.002 0.59 <0.001 0.001 0.002 
MS761 Connoquenessing Groundwater 4/5/16 0.32 0.0005 0.001 0.005 0.75 <0.001 0.001 0.004 
MS762 Connoquenessing Groundwater 4/5/16 0.07 0.0005 bdl 0.012 0.70 <0.001 <0.001 <0.001 
MS763 Connoquenessing Groundwater 4/5/16 0.05 0.0004 <0.001 bdl 0.55 bdl 0.001 <0.001 
MS764 Connoquenessing Groundwater 4/5/16 1.40 0.0009 0.002 0.001 0.60 0.002 <0.001 0.001 
MS765 Connoquenessing Groundwater 4/5/16 0.74 0.0005 bdl bdl 0.61 bdl bdl 0.003 
MS782 Connoquenessing Groundwater 5/12/16 bdl <0.0001 <0.001 0.002 <0.01 bdl 0.001 <0.001 
MS818 Connoquenessing Groundwater 8/15/16 0.08 0.0006 0.001 0.041 0.086 bdl <0.001 <0.001 
MS860 Connoquenessing Groundwater 10/11/16 0.19 0.0001 0.001 0.001 0.006 0.001 0.001 0.001 
MS094 Kiskiminetas Groundwater 11/25/12 bdl 0.0001 0.002 0.018 0.07 0.002 0.001 0.000 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS152 Kiskiminetas Groundwater 2/3/13 0.17 bdl 0.002 0.014 0.08 bdl 0.001 0.002 
MS153 Kiskiminetas Groundwater 2/6/13 0.09 0.0003 0.001 0.027 0.23 bdl 0.001 0.001 
MS341 Kiskiminetas Groundwater 7/23/14 0.09 0.0002 0.001 0.013 0.01 0.002 0.002 0.003 
MS343 Kiskiminetas Groundwater 7/23/14 0.05 0.0003 0.001 0.101 0.07 0.004 0.005 0.001 
MS435 Kiskiminetas Groundwater 1/14/15 <0.01 <0.0001 0.005 0.092 0.03 bdl bdl <0.001 
MS444 Kiskiminetas Groundwater 1/29/15 0.04 bdl 0.002 0.629 0.01 bdl bdl <0.001 
MS445 Kiskiminetas Groundwater 2/4/15 0.09 0.0001 0.001 0.075 0.03 bdl <0.001 <0.001 
MS446 Kiskiminetas Groundwater 2/4/15 0.39 0.0001 0.004 0.018 0.11 bdl 0.001 0.001 
MS130 Lower Allegheny Groundwater 1/22/13 0.23 0.0001 0.002 0.012 0.01 0.003 0.002 <0.001 
MS131 Lower Allegheny Groundwater 1/22/13 0.24 0.0001 0.002 0.086 0.02 0.005 0.001 0.001 
MS132 Lower Allegheny Groundwater 1/22/13 0.26 0.0001 0.002 0.006 0.02 0.004 0.001 0.001 
MS133 Lower Allegheny Groundwater 1/22/13 0.29 0.0002 0.003 0.041 0.06 0.005 0.003 0.002 
MS134 Lower Allegheny Groundwater 1/22/13 0.16 0.0001 0.002 0.008 0.04 0.004 0.002 0.001 
MS135 Lower Allegheny Groundwater 1/22/13 0.44 0.0002 0.004 0.037 0.04 0.006 0.002 0.001 
MS136 Lower Allegheny 
Surface 
Water 
1/22/13 0.19 0.0001 0.008 0.003 0.00 0.005 0.001 <0.001 
MS137 Lower Allegheny Groundwater 1/22/13 0.31 0.0002 0.007 0.026 0.04 0.004 0.002 0.001 
MS141 Lower Allegheny Groundwater 1/22/13 0.05 0.0001 0.002 0.010 0.03 0.005 0.001 0.001 
MS169 Lower Allegheny Groundwater 4/12/13 0.01 0.0001 0.001 0.082 bdl 0.001 bdl 0.001 
MS194 Lower Allegheny Groundwater 7/12/13 0.18 0.0001 0.001 0.001 0.01 0.002 0.001 0.003 
MS195 Lower Allegheny Groundwater 7/12/13 0.19 0.0001 0.001 0.000 bdl 0.002 bdl 0.003 
MS209 Lower Allegheny Groundwater 8/16/13 0.15 0.0005 0.002 0.029 0.02 bdl bdl 0.001 
MS212 Lower Allegheny Groundwater 8/16/13 1.36 0.0003 0.001 0.001 0.03 bdl bdl 0.003 
MS213 Lower Allegheny Groundwater 8/16/13 0.14 0.0001 0.001 0.002 0.03 bdl bdl 0.003 
MS214 Lower Allegheny Groundwater 8/16/13 0.14 0.0001 0.003 0.002 0.01 bdl bdl 0.003 
MS222 Lower Allegheny Groundwater 9/13/13 bdl 0.0001 0.001 0.001 0.00 0.003 bdl 0.003 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS226 Lower Allegheny Groundwater 9/26/13 0.22 0.0001 0.001 0.002 0.01 bdl bdl 0.002 
MS227 Lower Allegheny Groundwater 9/26/13 0.18 0.0001 0.001 0.007 0.01 bdl <0.001 0.002 
MS228 Lower Allegheny Groundwater 9/26/13 0.06 0.0001 0.009 0.007 0.01 0.001 <0.001 0.002 
MS399 Lower Allegheny Groundwater 9/24/14 0.45 0.0002 0.003 0.008 0.03 0.002 0.001 0.001 
MS441 Lower Allegheny Groundwater 1/22/15 0.22 <0.0001 0.002 0.050 0.02 bdl <0.001 0.001 
MS442 Lower Allegheny Groundwater 1/22/15 0.25 0.0001 0.003 0.317 0.12 bdl 0.001 0.002 
MS443 Lower Allegheny Groundwater 1/29/15 0.31 bdl bdl 0.011 0.03 bdl bdl 0.001 
MS476 Lower Allegheny 
Surface 
Water 
6/11/15 0.41 0.0004 0.002 0.002 bdl 0.001 0.002 0.001 
MS477 Lower Allegheny 
Surface 
Water 
6/11/15 0.31 0.0002 0.002 0.001 bdl 0.001 0.002 0.001 
MS478 Lower Allegheny 
Surface 
Water 
6/11/15 0.36 0.0002 0.002 0.002 bdl 0.001 0.002 0.001 
MS479 Lower Allegheny 
Surface 
Water 
6/11/15 0.22 0.0002 0.003 0.004 <0.01 <0.001 0.002 0.003 
MS480 Lower Allegheny 
Surface 
Water 
6/11/15 0.63 0.0004 0.030 0.003 bdl 0.002 0.002 0.003 
MS487 Lower Allegheny Groundwater 6/19/15 0.37 0.0002 0.002 0.021 0.02 <0.001 0.003 0.001 
MS488 Lower Allegheny Groundwater 6/19/15 0.79 0.0002 0.002 0.038 0.02 0.002 0.003 0.003 
MS496 Lower Allegheny 
Surface 
Water 
7/2/15 0.29 0.0001 0.004 0.001 bdl <0.001 0.002 <0.001 
MS497 Lower Allegheny 
Surface 
Water 
7/2/15 0.31 0.0001 0.001 0.001 bdl 0.001 0.002 0.001 
MS498 Lower Allegheny 
Surface 
Water 
7/2/15 0.30 0.0002 0.002 0.008 bdl 0.001 0.003 0.001 
MS499 Lower Allegheny 
Surface 
Water 
7/2/15 0.34 0.0002 0.001 0.002 bdl 0.001 0.001 0.001 
MS500 Lower Allegheny 
Surface 
Water 
7/2/15 0.25 0.0002 0.002 0.001 bdl <0.001 0.002 0.001 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS501 Lower Allegheny 
Surface 
Water 
7/2/15 0.38 0.0002 0.001 0.002 bdl 0.001 0.001 0.001 
MS502 Lower Allegheny 
Surface 
Water 
7/2/15 0.31 0.0002 0.002 0.001 bdl 0.001 0.001 <0.001 
MS504 Lower Allegheny Groundwater 7/7/15 0.93 0.0003 0.003 0.018 bdl 0.002 0.002 0.001 
MS505 Lower Allegheny 
Surface 
Water 
7/7/15 2.36 0.0062 0.020 0.014 0.02 <0.001 0.003 0.001 
MS506 Lower Allegheny 
Surface 
Water 
7/7/15 0.37 0.0003 0.002 0.002 bdl <0.001 0.003 0.001 
MS507 Lower Allegheny Groundwater 7/7/15 0.44 0.0002 0.002 0.014 bdl 0.001 0.004 0.002 
MS508 Lower Allegheny Groundwater 7/7/15 0.35 0.0002 0.001 0.067 0.08 <0.001 0.002 0.001 
MS526 Lower Allegheny 
Surface 
Water 
8/4/15 0.18 bdl <0.001 0.002 <0.01 <0.001 0.001 <0.001 
MS527 Lower Allegheny 
Surface 
Water 
8/4/15 0.24 bdl <0.001 0.002 0.01 0.001 0.001 0.001 
MS528 Lower Allegheny 
Surface 
Water 
8/4/15 0.21 bdl <0.001 0.002 0.02 0.002 0.001 0.001 
MS529 Lower Allegheny 
Surface 
Water 
8/4/15 0.23 bdl <0.001 0.002 <0.01 0.001 <0.001 0.001 
MS530 Lower Allegheny 
Surface 
Water 
8/4/15 0.09 bdl 0.001 0.002 <0.01 <0.001 0.001 0.002 
MS531 Lower Allegheny 
Surface 
Water 
8/4/15 0.21 bdl 0.001 0.003 <0.01 0.001 0.001 0.001 
MS532 Lower Allegheny 
Surface 
Water 
8/4/15 0.25 bdl <0.001 0.003 0.02 0.001 <0.001 0.001 
MS559 Lower Allegheny 
Surface 
Water 
9/5/15 0.20 0.0001 0.001 0.002 <0.01 <0.001 0.001 <0.001 
MS560 Lower Allegheny 
Surface 
Water 
9/5/15 0.17 0.0001 0.001 0.004 0.01 0.002 0.001 0.001 
MS561 Lower Allegheny 
Surface 
Water 
9/5/15 0.23 0.0001 0.001 0.001 <0.01 0.002 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS562 Lower Allegheny 
Surface 
Water 
9/5/15 0.32 0.0001 0.002 0.001 <0.01 0.001 0.001 0.001 
MS563 Lower Allegheny 
Surface 
Water 
9/5/15 0.24 0.0003 0.002 0.006 <0.01 0.001 0.001 0.002 
MS564 Lower Allegheny 
Surface 
Water 
9/5/15 0.27 0.0002 0.002 0.003 0.01 0.001 0.001 0.001 
MS565 Lower Allegheny 
Surface 
Water 
9/5/15 0.24 0.0001 0.001 0.002 bdl 0.001 0.001 0.001 
MS577 Lower Allegheny Groundwater 9/10/15 0.28 0.0002 0.002 0.013 0.05 <0.001 0.001 0.001 
MS579 Lower Allegheny Groundwater 9/10/15 0.63 0.0003 0.003 0.032 0.02 0.003 0.002 0.001 
MS592 Lower Allegheny 
Surface 
Water 
9/30/15 0.29 0.0004 0.003 0.003 0.01 <0.001 0.001 0.001 
MS594 Lower Allegheny Groundwater 9/30/15 0.64 0.0002 0.004 0.008 0.01 0.045 0.001 0.001 
MS611 Lower Allegheny 
Surface 
Water 
10/17/15 0.20 0.0001 0.002 0.003 bdl <0.001 0.001 <0.001 
MS612 Lower Allegheny 
Surface 
Water 
10/17/15 0.34 0.0002 0.001 0.002 bdl 0.001 0.001 0.001 
MS613 Lower Allegheny 
Surface 
Water 
10/17/15 0.21 0.0001 0.001 0.002 bdl 0.001 0.001 0.001 
MS614 Lower Allegheny 
Surface 
Water 
10/17/15 0.20 0.0001 0.001 0.001 bdl 0.001 0.001 0.001 
MS615 Lower Allegheny 
Surface 
Water 
10/17/15 0.14 0.0001 0.002 0.003 bdl <0.001 0.001 0.002 
MS616 Lower Allegheny 
Surface 
Water 
10/17/15 0.27 0.0001 0.002 0.003 bdl 0.001 0.002 0.001 
MS617 Lower Allegheny 
Surface 
Water 
10/17/15 0.24 0.0002 0.003 0.004 bdl 0.001 0.002 0.001 
MS641 Lower Allegheny Groundwater 11/13/15 1.91 0.0003 0.001 0.012 0.05 bdl bdl 0.002 
MS683 Lower Allegheny 
Surface 
Water 
1/16/16 0.05 0.0001 0.001 0.004 <0.01 <0.001 bdl <0.001 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS684 Lower Allegheny 
Surface 
Water 
1/16/16 0.22 0.0002 0.002 0.008 <0.01 0.001 bdl 0.001 
MS685 Lower Allegheny 
Surface 
Water 
1/16/16 0.15 0.0002 0.002 0.003 0.01 0.001 <0.001 0.001 
MS686 Lower Allegheny 
Surface 
Water 
1/16/16 0.17 0.0001 0.001 0.037 0.02 0.001 bdl 0.001 
MS687 Lower Allegheny 
Surface 
Water 
1/16/16 0.08 0.0002 0.002 0.003 <0.01 <0.001 <0.001 0.001 
MS688 Lower Allegheny 
Surface 
Water 
1/16/16 0.10 0.0001 0.001 0.004 <0.01 0.001 <0.001 0.001 
MS689 Lower Allegheny 
Surface 
Water 
1/16/16 0.13 0.0002 0.001 0.004 0.01 0.001 bdl <0.001 
MS711 Lower Allegheny 
Surface 
Water 
2/18/16 0.03 0.0001 0.001 0.026 0.01 <0.001 0.000 <0.001 
MS713 Lower Allegheny 
Surface 
Water 
2/18/16 0.12 0.0002 0.001 0.002 <0.01 <0.001 bdl 0.001 
MS714 Lower Allegheny 
Surface 
Water 
2/18/16 0.12 0.0002 0.001 0.004 0.01 0.001 <0.001 0.001 
MS715 Lower Allegheny 
Surface 
Water 
2/18/16 0.17 0.0002 0.001 0.004 0.02 0.001 <0.001 0.001 
MS716 Lower Allegheny 
Surface 
Water 
2/18/16 0.02 0.0002 0.009 0.002 0.51 0.011 <0.001 0.001 
MS717 Lower Allegheny 
Surface 
Water 
2/18/16 0.08 0.0001 0.002 0.005 0.03 0.001 0.001 0.001 
MS718 Lower Allegheny 
Surface 
Water 
2/18/16 0.07 0.0002 0.001 0.006 0.01 <0.001 <0.001 <0.001 
MS744 Lower Allegheny 
Surface 
Water 
3/22/16 0.11 0.0001 0.003 0.004 <0.01 <0.001 <0.001 0.001 
MS745 Lower Allegheny 
Surface 
Water 
3/22/16 0.22 0.0002 0.002 0.003 0.01 0.001 <0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS747 Lower Allegheny 
Surface 
Water 
3/22/16 0.26 0.0002 0.002 0.003 0.01 0.001 <0.001 0.001 
MS748 Lower Allegheny 
Surface 
Water 
3/22/16 0.28 0.0002 0.002 0.005 <0.01 0.001 <0.001 0.001 
MS749 Lower Allegheny 
Surface 
Water 
3/22/16 0.09 0.0001 0.002 0.004 0.01 <0.001 <0.001 0.001 
MS750 Lower Allegheny 
Surface 
Water 
3/22/16 0.18 0.0002 0.003 0.005 <0.01 0.001 <0.001 0.001 
MS751 Lower Allegheny 
Surface 
Water 
3/22/16 0.18 0.0002 0.002 0.005 0.01 0.001 0.001 0.001 
MS784 Lower Allegheny 
Surface 
Water 
5/15/16 0.25 0.0002 0.001 0.003 <0.01 bdl 0.001 <0.001 
MS785 Lower Allegheny 
Surface 
Water 
5/15/16 0.30 0.0002 0.001 0.022 <0.01 bdl <0.001 0.001 
MS786 Lower Allegheny 
Surface 
Water 
5/15/16 0.45 0.0002 0.001 <0.001 <0.01 <0.001 <0.001 0.001 
MS787 Lower Allegheny 
Surface 
Water 
5/15/16 0.34 0.0002 0.001 0.002 <0.01 <0.001 0.002 0.001 
MS788 Lower Allegheny 
Surface 
Water 
5/15/16 0.19 0.0002 0.002 0.002 0.01 bdl <0.001 0.001 
MS789 Lower Allegheny 
Surface 
Water 
5/15/16 0.37 0.0002 0.001 0.002 <0.01 0.001 0.001 0.001 
MS790 Lower Allegheny 
Surface 
Water 
5/15/16 0.91 0.0018 0.003 0.008 0.01 0.001 0.001 0.001 
MS794 Lower Allegheny 
Surface 
Water 
6/1/16 0.30 0.0003 0.003 0.001 0.01 bdl <0.001 0.006 
MS795 Lower Allegheny 
Surface 
Water 
6/1/16 0.30 0.0003 0.002 bdl 0.01 bdl <0.001 0.004 
MS796 Lower Allegheny 
Surface 
Water 
6/1/16 0.18 0.0002 0.002 <0.001 0.01 bdl <0.001 0.003 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS797 Lower Allegheny 
Surface 
Water 
6/1/16 0.36 0.0003 0.003 0.002 0.01 bdl <0.001 0.005 
MS804 Lower Allegheny 
Surface 
Water 
6/25/16 0.18 0.0001 0.001 0.001 0.00 <0.001 0.001 <0.001 
MS805 Lower Allegheny 
Surface 
Water 
6/25/16 0.23 0.0001 0.001 0.001 bdl 0.002 0.001 0.001 
MS806 Lower Allegheny 
Surface 
Water 
6/25/16 0.22 0.0001 0.001 0.003 0.00 0.002 <0.001 0.001 
MS807 Lower Allegheny 
Surface 
Water 
6/25/16 0.19 0.0001 0.001 0.001 bdl 0.002 0.001 0.001 
MS808 Lower Allegheny 
Surface 
Water 
6/25/16 0.17 0.0001 0.002 0.002 0.00 0.001 bdl 0.002 
MS809 Lower Allegheny 
Surface 
Water 
6/25/16 0.20 0.0001 0.001 0.002 bdl 0.001 0.001 0.001 
MS810 Lower Allegheny 
Surface 
Water 
6/25/16 0.22 0.0002 0.001 0.001 0.00 0.001 bdl 0.001 
MS811 Lower Allegheny 
Surface 
Water 
7/23/16 0.36 0.0003 0.002 0.001 0.007 <0.001 0.001 <0.001 
MS812 Lower Allegheny 
Surface 
Water 
7/23/16 0.37 0.0002 0.001 0.003 0.015 0.002 <0.001 0.001 
MS813 Lower Allegheny 
Surface 
Water 
7/23/16 0.35 0.0003 0.001 0.001 0.009 0.002 <0.001 0.001 
MS814 Lower Allegheny 
Surface 
Water 
7/23/16 0.51 0.0002 0.002 0.001 0.014 0.002 <0.001 0.001 
MS815 Lower Allegheny 
Surface 
Water 
7/23/16 0.27 0.0002 0.002 0.002 0.002 <0.001 <0.001 0.002 
MS816 Lower Allegheny 
Surface 
Water 
7/23/16 0.44 0.0003 0.003 0.001 0.002 0.002 <0.001 0.001 
MS817 Lower Allegheny 
Surface 
Water 
7/23/16 0.70 0.0009 0.002 0.003 0.015 0.001 <0.001 0.001 
MS819 Lower Allegheny Groundwater 8/15/16 0.56 0.0002 0.002 0.019 0.009 bdl <0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS820 Lower Allegheny Groundwater 8/15/16 0.32 0.0001 0.002 0.005 0.023 bdl 0.001 0.002 
MS821 Lower Allegheny Groundwater 8/15/16 1.11 0.0002 0.003 0.001 0.003 bdl <0.001 0.002 
MS822 Lower Allegheny Groundwater 8/15/16 1.21 0.0008 0.004 0.022 0.053 bdl 0.001 0.002 
MS823 Lower Allegheny Groundwater 8/15/16 0.44 0.0001 0.002 0.014 0.006 bdl bdl 0.001 
MS824 Lower Allegheny Groundwater 8/16/16 5.52 0.0017 0.003 0.020 0.899 0.001 0.002 0.001 
MS825 Lower Allegheny Groundwater 8/16/16 0.63 0.0002 0.002 0.004 0.031 bdl <0.001 0.001 
MS826 Lower Allegheny Groundwater 8/16/16 0.56 0.0002 0.002 0.005 0.176 bdl <0.001 0.001 
MS827 Lower Allegheny Groundwater 8/16/16 0.77 0.0003 0.003 0.047 0.021 bdl 0.001 <0.001 
MS828 Lower Allegheny Groundwater 8/16/16 1.19 0.0006 0.003 0.017 0.389 0.006 0.001 0.002 
MS829 Lower Allegheny Groundwater 8/19/16 0.69 0.0003 0.001 0.758 0.077 bdl <0.001 0.001 
MS830 Lower Allegheny Groundwater 8/19/16 0.96 0.0003 0.006 0.111 0.009 bdl 0.001 0.001 
MS831 Lower Allegheny Groundwater 8/19/16 0.88 0.0003 0.003 0.018 0.060 bdl <0.001 0.001 
MS832 Lower Allegheny Groundwater 8/19/16 1.90 0.0003 0.004 0.006 0.052 bdl <0.001 0.002 
MS833 Lower Allegheny Groundwater 8/19/16 0.86 0.0001 0.002 0.002 0.055 bdl <0.001 0.002 
MS834 Lower Allegheny 
Surface 
Water 
8/26/16 0.35 0.0004 bdl bdl 0.001 bdl 0.006 0.001 
MS835 Lower Allegheny 
Surface 
Water 
8/26/16 0.56 0.0003 bdl <0.001 0.035 bdl 0.006 0.001 
MS836 Lower Allegheny 
Surface 
Water 
8/26/16 0.39 0.0002 bdl bdl 0.021 bdl 0.005 0.001 
MS837 Lower Allegheny 
Surface 
Water 
8/26/16 0.57 0.0002 bdl bdl 0.010 bdl 0.006 0.001 
MS838 Lower Allegheny 
Surface 
Water 
8/26/16 0.35 0.0003 bdl 0.002 0.013 bdl 0.006 0.003 
MS839 Lower Allegheny 
Surface 
Water 
8/26/16 0.43 0.0002 bdl bdl bdl bdl 0.006 0.001 
MS840 Lower Allegheny 
Surface 
Water 
8/26/16 0.52 0.0005 bdl bdl 0.001 bdl 0.005 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS841 Lower Allegheny 
Surface 
Water 
9/16/16 0.19 0.0002 bdl bdl 0.010 0.001 0.001 <0.001 
MS842 Lower Allegheny 
Surface 
Water 
9/16/16 0.52 0.0004 bdl bdl 0.009 0.003 0.001 0.006 
MS843 Lower Allegheny 
Surface 
Water 
9/16/16 0.18 0.0001 bdl bdl 0.002 0.001 0.001 0.001 
MS844 Lower Allegheny 
Surface 
Water 
9/16/16 0.39 0.0001 bdl bdl 0.014 0.002 0.001 0.001 
MS845 Lower Allegheny 
Surface 
Water 
9/16/16 0.09 0.0001 <0.001 0.001 bdl 0.001 <0.001 0.003 
MS846 Lower Allegheny 
Surface 
Water 
9/16/16 0.20 0.0002 <0.001 <0.001 0.010 0.003 0.001 0.002 
MS847 Lower Allegheny 
Surface 
Water 
9/16/16 0.78 0.0013 <0.001 0.002 0.014 0.002 0.001 0.001 
MS848 Lower Allegheny 
Surface 
Water 
9/16/16 137.58 0.0064 0.008 0.005 0.026 0.037 0.001 0.002 
MS850 Lower Allegheny Groundwater 9/25/16 0.59 <0.0001 bdl 0.002 0.037 0.003 0.001 0.002 
MS851 Lower Allegheny Groundwater 9/25/16 0.27 0.0001 0.024 0.016 0.059 0.001 0.001 0.002 
MS852 Lower Allegheny Groundwater 9/25/16 bdl bdl bdl bdl bdl 0.001 0.002 0.001 
MS853 Lower Allegheny Groundwater 9/25/16 0.33 0.0001 0.001 0.027 0.026 <0.001 0.001 0.001 
MS854 Lower Allegheny Groundwater 9/25/16 1.73 0.0006 0.011 0.010 1.076 0.008 0.002 0.002 
MS855 Lower Allegheny Groundwater 9/25/16 0.13 <0.0001 bdl <0.001 0.005 0.003 0.001 0.003 
MS856 Lower Allegheny Groundwater 9/25/16 0.01 <0.0001 bdl 0.002 0.010 0.003 0.001 0.001 
MS857 Lower Allegheny Groundwater 9/25/16 0.18 0.0001 bdl 0.015 0.076 0.001 0.001 0.001 
MS858 Lower Allegheny Groundwater 9/25/16 0.47 0.0002 0.002 0.018 0.021 0.004 0.002 0.001 
MS861 Lower Allegheny 
Surface 
Water 
10/14/16 0.18 0.0003 bdl bdl 0.002 0.001 0.001 <0.001 
MS862 Lower Allegheny 
Surface 
Water 
10/14/16 5.90 0.0017 0.001 0.001 0.120 0.003 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS863 Lower Allegheny 
Surface 
Water 
10/14/16 256.42 0.0184 0.014 0.020 0.069 0.019 0.001 0.002 
MS864 Lower Allegheny 
Surface 
Water 
10/14/16 1.74 0.0007 0.001 0.003 0.014 0.002 0.001 0.002 
MS865 Lower Allegheny 
Surface 
Water 
10/14/16 0.20 0.0001 <0.001 bdl 0.002 0.001 <0.001 0.001 
MS866 Lower Allegheny 
Surface 
Water 
10/14/16 0.20 0.0001 bdl bdl 0.009 0.001 <0.001 0.001 
MS867 Lower Allegheny 
Surface 
Water 
10/14/16 0.14 0.0001 0.002 0.002 0.001 <0.001 0.001 0.002 
MS868 Lower Allegheny 
Surface 
Water 
10/14/16 0.21 0.0001 0.002 bdl 0.019 0.002 0.001 0.001 
MS869 Lower Allegheny 
Surface 
Water 
10/14/16 0.27 0.0003 0.001 bdl 0.003 0.002 0.001 0.001 
MS887 Lower Allegheny 
Surface 
Water 
11/5/16 0.64 0.0003 0.003 0.005 0.011 0.005 0.001 0.001 
MS888 Lower Allegheny 
Surface 
Water 
11/5/16 0.49 0.0003 0.003 0.004 0.005 0.005 0.001 0.001 
MS889 Lower Allegheny 
Surface 
Water 
11/5/16 0.48 0.0005 0.003 0.002 0.005 0.005 0.002 0.001 
MS890 Lower Allegheny 
Surface 
Water 
11/5/16 0.57 0.0003 0.005 0.003 0.005 0.006 0.001 0.001 
MS891 Lower Allegheny 
Surface 
Water 
11/5/16 0.86 0.0004 0.003 0.002 0.005 0.005 0.001 0.001 
MS892 Lower Allegheny 
Surface 
Water 
11/5/16 0.44 0.0003 0.004 0.022 0.006 0.005 0.002 0.001 
MS893 Lower Allegheny 
Surface 
Water 
11/5/16 0.43 0.0004 0.004 0.007 0.032 0.006 0.001 0.003 
MS894 Lower Allegheny 
Surface 
Water 
11/5/16 0.39 0.0004 0.005 0.006 0.033 0.005 0.001 0.003 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS895 Lower Allegheny 
Surface 
Water 
11/5/16 0.28 0.0003 0.003 0.005 0.017 0.004 0.001 0.003 
MS896 Lower Allegheny 
Surface 
Water 
11/5/16 0.26 0.0002 0.003 0.003 0.006 0.003 <0.001 0.001 
MS897 Lower Allegheny 
Surface 
Water 
11/5/16 0.28 0.0002 0.002 0.002 0.003 0.003 0.001 0.001 
MS898 Lower Allegheny 
Surface 
Water 
11/5/16 0.26 0.0002 0.003 0.004 0.007 0.008 0.001 0.001 
MS899 Lower Allegheny 
Surface 
Water 
11/5/16 0.72 0.0003 0.002 0.002 0.008 0.004 0.001 0.001 
MS900 Lower Allegheny 
Surface 
Water 
11/5/16 0.98 0.0011 0.003 0.006 0.014 0.004 0.001 0.002 
MS901 Lower Allegheny 
Surface 
Water 
11/5/16 0.74 0.0003 0.002 0.003 0.007 0.004 0.001 0.001 
MS902 Lower Allegheny 
Surface 
Water 
11/5/16 0.53 0.0003 0.002 0.004 0.012 0.004 0.001 0.001 
MS903 Lower Allegheny 
Surface 
Water 
11/5/16 0.53 0.0003 0.003 0.003 0.991 0.004 0.001 0.001 
MS904 Lower Allegheny 
Surface 
Water 
11/5/16 0.55 0.0003 0.004 0.003 0.029 0.004 0.001 0.001 
MS905 Lower Allegheny 
Surface 
Water 
11/5/16 0.52 0.0003 0.003 0.002 0.019 0.004 0.001 0.003 
MS906 Lower Allegheny 
Surface 
Water 
11/11/16 0.14 0.0001 0.002 0.001 0.005 0.001 0.001 <0.001 
MS907 Lower Allegheny 
Surface 
Water 
11/11/16 259.72 0.0060 0.005 0.003 0.013 0.022 0.001 0.001 
MS908 Lower Allegheny 
Surface 
Water 
11/11/16 144.94 0.0025 0.008 0.026 0.061 0.012 0.001 0.001 
MS909 Lower Allegheny 
Surface 
Water 
11/11/16 11.58 0.0022 0.006 0.011 0.056 0.006 0.001 0.006 
  
3
4
1
 
Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS910 Lower Allegheny 
Surface 
Water 
11/11/16 0.22 0.0002 0.003 0.001 0.008 0.001 0.001 0.001 
MS911 Lower Allegheny 
Surface 
Water 
11/11/16 0.20 0.0001 0.004 0.001 0.008 0.001 0.001 0.001 
MS912 Lower Allegheny 
Surface 
Water 
11/11/16 0.26 0.0003 0.004 0.008 0.010 0.001 0.001 0.002 
MS913 Lower Allegheny 
Surface 
Water 
11/11/16 0.22 0.0002 0.002 0.002 0.005 0.003 bdl 0.001 
MS914 Lower Allegheny 
Surface 
Water 
11/11/16 0.18 0.0003 0.003 0.001 0.005 0.002 <0.001 0.001 
MS916 Lower Allegheny Groundwater 11/13/16 <0.01 0.0001 0.002 0.004 0.037 0.003 0.002 0.001 
MS917 Lower Allegheny Groundwater 11/13/16 0.04 0.0001 0.002 0.002 0.007 0.001 0.001 0.002 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 0.30 <0.001 0.004 0.006 <0.01 0.001 0.001 0.002 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.04 0.0001 0.003 0.004 0.00 0.003 0.001 0.001 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 0.29 0.0001 0.002 0.027 0.04 0.003 0.002 <0.001 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 0.52 0.0002 0.003 0.010 0.01 bdl 0.003 0.003 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 0.56 0.0003 0.004 0.008 0.01 bdl 0.002 0.002 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 0.48 0.0003 0.005 0.024 0.72 bdl 0.004 0.002 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 0.69 0.0002 0.004 0.003 0.00 bdl 0.003 0.005 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 1.65 0.0002 0.001 0.008 0.14 0.004 0.003 0.002 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 0.45 0.0001 0.001 0.004 0.01 0.003 0.003 <0.001 
  
3
4
2
 
Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 0.57 0.0002 0.001 0.023 0.04 0.005 0.002 0.001 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 0.73 0.0003 0.002 0.008 0.00 0.004 0.004 0.001 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 22.60 0.0029 0.013 0.403 0.34 0.010 0.004 0.003 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 0.58 0.0002 0.002 0.008 0.03 0.005 0.002 <0.001 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 0.44 0.0002 0.002 0.029 0.02 0.005 0.004 0.002 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 0.61 0.0006 0.001 0.004 0.01 0.006 0.003 <0.001 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 0.51 0.0002 0.001 0.008 0.05 0.007 0.005 0.001 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 0.61 0.0002 0.002 0.007 0.00 0.006 0.007 0.001 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 0.57 0.0002 0.002 0.020 0.11 0.006 0.004 0.001 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 0.09 0.0001 bdl 0.004 bdl 0.006 0.004 0.002 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 0.63 0.0003 0.002 0.021 0.03 0.007 0.004 0.001 
MS331 
Lower 
Monongahela 
Surface 
Water 
7/1/14 1.71 0.0326 0.077 0.040 0.26 0.002 0.003 0.003 
MS332 
Lower 
Monongahela 
Surface 
Water 
7/1/14 0.18 0.0003 0.002 0.065 0.01 0.001 0.003 0.118 
MS339 
Lower 
Monongahela 
Surface 
Water 
7/22/14 1.14 0.0267 0.073 0.016 0.09 0.004 0.004 0.002 
MS340 
Lower 
Monongahela 
Surface 
Water 
7/22/14 0.49 0.0005 0.002 0.006 0.20 0.003 0.008 0.123 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 0.74 0.0002 0.001 0.009 bdl 0.001 0.002 0.002 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 0.49 0.0004 0.002 0.020 0.04 0.003 0.002 0.001 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 0.54 0.0004 0.003 0.021 0.01 0.002 0.004 0.002 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 0.93 0.0003 0.001 0.037 0.01 0.002 0.002 0.002 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 0.18 0.0002 <0.001 0.010 0.18 0.001 0.003 <0.001 
MS367 
Lower 
Monongahela 
Surface 
Water 
8/27/14 0.61 0.0014 0.004 0.003 0.11 0.004 0.003 0.001 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 0.32 bdl 0.001 0.004 0.07 <0.001 bdl 0.002 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 0.32 bdl 0.001 0.002 bdl 0.001 bdl <0.001 
MS370 
Lower 
Monongahela 
Surface 
Water 
8/27/14 0.37 bdl <0.001 0.001 bdl 0.001 bdl <0.001 
MS372 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.43 bdl 0.001 0.007 bdl 0.001 bdl <0.001 
MS373 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.41 bdl <0.001 0.004 bdl 0.001 bdl <0.001 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 0.95 0.0004 0.002 0.006 1.07 <0.001 0.001 0.001 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 1.96 0.0003 0.004 bdl bdl <0.001 0.001 0.003 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 0.73 0.0002 0.002 bdl bdl bdl 0.001 0.001 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 0.90 0.0003 0.004 0.020 0.36 <0.001 0.002 0.003 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 0.77 0.0004 0.006 0.155 0.06 <0.001 0.002 0.002 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 0.36 0.0001 0.002 0.002 bdl bdl 0.002 0.001 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 0.58 0.0002 0.004 0.016 0.09 0.002 0.001 0.001 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.03 <0.0001 bdl 0.005 bdl bdl 0.001 0.001 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 0.03 <0.0001 bdl 0.013 bdl bdl 0.001 <0.001 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.13 0.0001 <0.001 0.010 bdl bdl 0.001 0.001 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 0.65 0.0003 0.007 0.037 0.01 bdl <0.001 0.002 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 0.56 0.0002 0.004 0.016 0.03 <0.001 0.001 0.001 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 0.56 0.0003 0.002 <0.001 0.01 <0.001 0.002 0.001 
MS558 
Lower 
Monongahela 
Surface 
Water 
9/4/15 0.69 0.0007 0.002 0.002 <0.01 0.001 0.001 0.001 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 0.33 0.0003 0.003 0.004 <0.01 <0.001 0.002 0.002 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 0.93 0.0005 0.003 0.026 0.03 0.001 0.001 0.001 
MS793 
Lower 
Monongahela 
Surface 
Water 
5/17/16 0.73 0.0541 0.106 0.004 0.11 bdl 0.001 0.003 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 0.27 0.0003 0.003 bdl 0.003 <0.001 0.001 0.001 
MS871 
Lower 
Monongahela 
Surface 
Water 
10/18/16 0.74 0.0004 0.003 0.001 0.005 0.001 0.002 0.001 
  
3
4
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS872 
Lower 
Monongahela 
Surface 
Water 
10/18/16 0.45 0.0005 0.007 bdl 0.007 <0.001 0.005 0.001 
MS873 
Lower 
Monongahela 
Surface 
Water 
10/18/16 0.31 0.0002 0.002 bdl 0.007 <0.001 0.002 0.001 
MS700 Shenango Groundwater 2/5/16 4.76 0.0003 0.003 0.018 0.02 <0.001 bdl 0.002 
MS701 Shenango Groundwater 2/5/16 0.10 0.0001 0.002 0.014 0.01 <0.001 0.001 0.009 
MS702 Shenango Groundwater 2/5/16 1.00 0.0002 0.003 0.011 0.04 0.001 <0.001 0.005 
MS059 Upper Ohio Groundwater 9/12/12 0.25 bdl 0.002 0.120 bdl bdl bdl 0.000 
MS060 Upper Ohio Groundwater 9/12/12 0.18 bdl 0.001 bdl bdl bdl bdl 0.012 
MS061 Upper Ohio 
Surface 
Water 
9/12/12 0.28 bdl 0.001 bdl bdl bdl bdl 0.000 
MS062 Upper Ohio 
Surface 
Water 
9/12/12 0.22 bdl 0.002 bdl bdl bdl 0.001 0.000 
MS063 Upper Ohio 
Surface 
Water 
9/12/12 0.25 bdl 0.003 bdl bdl bdl 0.004 0.000 
MS076 Upper Ohio Groundwater 11/2/12 0.12 0.0001 0.009 0.012 bdl 0.006 bdl bdl 
MS077 Upper Ohio 
Surface 
Water 
11/2/12 0.04 0.0002 0.010 0.014 bdl 0.000 bdl bdl 
MS078 Upper Ohio 
Surface 
Water 
11/2/12 bdl bdl 0.010 0.012 bdl 0.005 bdl bdl 
MS079 Upper Ohio Groundwater 11/2/12 bdl 0.0001 0.010 0.010 bdl 0.007 bdl bdl 
MS084 Upper Ohio 
Surface 
Water 
11/2/12 bdl bdl 0.011 0.013 bdl 0.005 bdl bdl 
MS108 Upper Ohio Groundwater 12/7/12 bdl 0.0004 0.002 0.018 0.10 0.009 0.013 0.002 
MS151 Upper Ohio Groundwater 2/7/13 0.83 0.0004 0.008 0.010 bdl bdl 0.005 0.001 
MS252 Upper Ohio Groundwater 1/3/14 1.27 0.0001 0.003 0.024 0.44 bdl bdl 0.001 
MS258 Upper Ohio 
Surface 
Water 
1/20/14 0.35 0.0002 0.003 0.013 0.01 bdl bdl 0.001 
MS259 Upper Ohio Groundwater 1/20/14 0.43 0.0002 0.003 0.013 0.01 bdl bdl 0.001 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS260 Upper Ohio Groundwater 1/20/14 0.40 0.0002 0.025 0.012 0.01 bdl bdl 0.001 
MS261 Upper Ohio Groundwater 1/20/14 0.02 0.0001 0.003 0.073 0.02 bdl bdl bdl 
MS263 Upper Ohio Groundwater 1/30/14 0.21 0.0001 bdl 0.003 0.01 <0.001 0.002 <0.001 
MS264 Upper Ohio Groundwater 1/30/14 0.36 0.0002 bdl 0.006 0.02 0.001 0.002 0.001 
MS265 Upper Ohio Groundwater 1/30/14 0.67 0.0003 <0.001 0.011 0.01 0.003 0.002 0.002 
MS266 Upper Ohio Groundwater 1/30/14 0.42 0.0002 bdl 0.016 0.02 0.001 0.001 0.001 
MS267 Upper Ohio Groundwater 2/6/14 0.42 0.0002 bdl 0.008 0.01 0.001 0.002 0.001 
MS268 Upper Ohio Groundwater 2/6/14 0.02 0.0001 bdl 0.015 0.01 0.001 0.002 <0.001 
MS278 Upper Ohio Groundwater 3/19/14 0.78 0.0006 0.001 0.035 0.01 bdl bdl 0.001 
MS279 Upper Ohio Groundwater 3/19/14 1.10 0.0006 0.001 0.024 0.00 bdl 0.000 0.001 
MS280 Upper Ohio Groundwater 3/19/14 0.79 0.0003 0.001 0.015 0.00 bdl bdl <0.001 
MS281 Upper Ohio Groundwater 3/19/14 1.43 0.0006 0.003 0.236 0.13 bdl 0.001 <0.001 
MS282 Upper Ohio Groundwater 3/19/14 1.39 0.0006 0.003 0.054 0.03 bdl 0.001 0.003 
MS283 Upper Ohio Groundwater 3/19/14 0.66 0.0004 0.001 0.032 0.01 bdl bdl 0.001 
MS284 Upper Ohio Groundwater 3/19/14 0.80 0.0005 0.001 0.014 0.01 bdl bdl <0.001 
MS285 Upper Ohio Groundwater 3/19/14 0.31 0.0004 0.001 0.029 0.07 bdl 0.001 <0.001 
MS286 Upper Ohio Groundwater 3/19/14 54.00 0.0006 0.001 0.014 0.00 bdl 0.002 0.001 
MS287 Upper Ohio Groundwater 3/19/14 1.62 0.0006 0.002 0.027 0.00 bdl bdl 0.001 
MS288 Upper Ohio Groundwater 3/19/14 1.68 0.0005 0.003 0.020 0.01 bdl 0.001 0.001 
MS289 Upper Ohio Groundwater 3/19/14 1.80 0.0006 0.006 0.104 0.20 bdl 0.001 <0.001 
MS290 Upper Ohio Groundwater 3/19/14 2.00 0.0006 0.002 0.070 0.01 bdl 0.000 0.001 
MS290B Upper Ohio Groundwater 3/19/14 N/A N/A N/A N/A N/A N/A N/A N/A 
MS291 Upper Ohio Groundwater 3/20/14 1.72 0.0007 0.006 0.024 0.03 bdl 0.001 0.003 
MS292 Upper Ohio Groundwater 3/20/14 0.71 0.0004 0.003 0.052 0.01 bdl bdl <0.001 
MS293 Upper Ohio Groundwater 3/20/14 0.19 0.0003 0.001 0.025 0.01 bdl bdl <0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS294 Upper Ohio Groundwater 3/20/14 0.57 0.0003 0.002 0.010 0.01 bdl bdl 0.001 
MS295 Upper Ohio Groundwater 3/20/14 1.26 0.0004 0.004 0.076 0.01 bdl bdl <0.001 
MS296 Upper Ohio Groundwater 3/20/14 0.97 0.0004 0.003 0.021 0.01 bdl 0.002 0.001 
MS371 Upper Ohio Groundwater 8/28/14 0.45 bdl 0.001 0.014 0.03 <0.001 bdl <0.001 
MS374 Upper Ohio Groundwater 8/28/14 0.06 bdl bdl 0.014 bdl 0.001 bdl 0.001 
MS438 Upper Ohio Groundwater 1/20/15 3.16 <0.0001 0.001 0.002 0.05 bdl bdl 0.001 
MS439 Upper Ohio Groundwater 1/20/15 0.11 bdl <0.001 0.027 0.05 bdl 0.006 0.002 
MS440 Upper Ohio Groundwater 1/21/15 bdl bdl bdl 0.036 <0.01 bdl bdl <0.001 
MS452 Upper Ohio Groundwater 4/29/15 0.59 0.0004 0.003 0.065 0.20 <0.001 0.001 0.001 
MS458 Upper Ohio Groundwater 5/19/15 0.52 0.0004 0.002 0.014 0.25 0.001 0.002 0.002 
MS459 Upper Ohio Groundwater 5/19/15 1.07 0.2733 0.481 0.009 0.66 0.001 0.004 0.003 
MS460 Upper Ohio 
Surface 
Water 
5/22/15 0.73 0.0006 0.004 0.007 0.49 0.001 0.002 0.001 
MS461 Upper Ohio 
Surface 
Water 
5/22/15 1.33 0.0009 0.006 0.032 0.91 0.002 0.002 0.002 
MS462 Upper Ohio 
Surface 
Water 
5/22/15 0.76 0.0008 0.002 0.007 <0.01 0.001 0.002 0.001 
MS463 Upper Ohio 
Surface 
Water 
5/22/15 0.34 0.0003 0.001 0.003 0.01 0.001 0.002 0.001 
MS468 Upper Ohio 
Surface 
Water 
6/3/15 0.66 0.0006 0.003 0.002 <0.01 0.002 0.001 0.001 
MS469 Upper Ohio 
Surface 
Water 
6/3/15 0.76 0.0009 0.006 0.005 0.01 0.001 0.002 0.001 
MS470 Upper Ohio 
Surface 
Water 
6/3/15 0.96 0.0006 0.002 0.001 <0.01 0.002 0.001 0.001 
MS471 Upper Ohio 
Surface 
Water 
6/3/15 0.34 0.0003 0.001 0.003 0.01 0.001 0.002 0.001 
MS472 Upper Ohio 
Surface 
Water 
6/3/15 0.65 0.0005 0.002 0.001 <0.01 0.002 0.002 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS481 Upper Ohio 
Surface 
Water 
6/16/15 1.46 0.0030 0.005 0.014 0.02 0.003 0.004 0.002 
MS482 Upper Ohio 
Surface 
Water 
6/16/15 1.29 0.0026 0.006 0.018 0.05 0.001 0.003 0.002 
MS483 Upper Ohio 
Surface 
Water 
6/16/15 1.12 0.0023 0.005 0.034 0.02 0.001 0.004 0.001 
MS484 Upper Ohio 
Surface 
Water 
6/16/15 0.90 0.0017 0.004 0.010 0.01 0.001 0.003 0.001 
MS485 Upper Ohio 
Surface 
Water 
6/16/15 1.04 0.0018 0.005 0.007 0.01 0.001 0.004 0.001 
MS486 Upper Ohio 
Surface 
Water 
6/16/15 0.45 0.0003 0.003 0.002 bdl 0.001 0.004 0.001 
MS489 Upper Ohio 
Surface 
Water 
6/30/15 1.19 0.0011 0.003 0.004 0.02 0.002 0.002 0.001 
MS490 Upper Ohio 
Surface 
Water 
6/30/15 1.16 0.0013 0.004 0.005 bdl 0.001 0.002 0.001 
MS491 Upper Ohio 
Surface 
Water 
6/30/15 1.09 0.0009 0.004 0.004 0.01 0.001 0.001 0.001 
MS492 Upper Ohio 
Surface 
Water 
6/30/15 1.04 0.0008 0.003 0.004 bdl 0.001 0.002 <0.001 
MS493 Upper Ohio 
Surface 
Water 
6/30/15 0.42 0.0002 0.003 0.002 bdl 0.001 0.002 0.001 
MS494 Upper Ohio 
Surface 
Water 
6/30/15 0.60 0.0006 0.002 0.002 bdl <0.001 0.002 <0.001 
MS495 Upper Ohio 
Surface 
Water 
6/30/15 0.98 0.0006 0.004 0.004 bdl 0.001 0.002 0.001 
MS509 Upper Ohio 
Surface 
Water 
7/17/15 0.58 0.0002 0.002 0.002 0.01 0.001 0.002 0.001 
MS510 Upper Ohio 
Surface 
Water 
7/17/15 0.76 0.0008 0.005 0.004 0.01 0.001 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS511 Upper Ohio 
Surface 
Water 
7/17/15 0.42 0.0001 0.001 0.003 <0.01 0.001 0.001 0.001 
MS512 Upper Ohio 
Surface 
Water 
7/17/15 0.70 0.0004 0.003 0.004 0.02 0.001 0.001 0.001 
MS513 Upper Ohio 
Surface 
Water 
7/17/15 1.12 0.0006 0.003 0.002 <0.01 0.002 0.001 0.001 
MS514 Upper Ohio 
Surface 
Water 
7/17/15 0.64 0.0001 0.002 0.003 0.03 0.001 0.001 <0.001 
MS515 Upper Ohio 
Surface 
Water 
7/17/15 0.25 bdl 0.001 0.002 <0.01 0.001 0.001 0.001 
MS516 Upper Ohio 
Surface 
Water 
7/17/15 0.26 bdl 0.003 0.004 0.01 0.001 0.001 0.001 
MS517 Upper Ohio 
Surface 
Water 
7/17/15 0.24 bdl 0.001 0.002 0.01 0.001 0.002 0.001 
MS518 Upper Ohio 
Surface 
Water 
7/17/15 0.65 0.0002 0.003 0.002 0.01 0.001 0.001 0.001 
MS519 Upper Ohio 
Surface 
Water 
7/29/15 0.51 0.0002 0.004 0.002 0.01 0.001 0.001 0.001 
MS520 Upper Ohio 
Surface 
Water 
7/29/15 0.65 0.0009 0.004 0.007 0.02 <0.001 0.001 0.001 
MS521 Upper Ohio 
Surface 
Water 
7/29/15 0.23 bdl 0.002 0.001 0.01 0.001 0.001 0.001 
MS522 Upper Ohio 
Surface 
Water 
7/29/15 0.61 0.0003 0.003 0.005 0.02 <0.001 0.001 0.001 
MS523 Upper Ohio 
Surface 
Water 
7/29/15 0.79 0.0002 0.005 0.005 0.01 0.001 0.001 0.001 
MS524 Upper Ohio 
Surface 
Water 
7/29/15 0.61 0.0001 0.002 0.001 0.01 0.001 0.001 0.001 
MS525 Upper Ohio Groundwater 8/3/15 0.50 bdl 0.001 0.004 <0.01 <0.001 <0.001 0.001 
MS533 Upper Ohio 
Surface 
Water 
8/13/15 0.62 0.0004 0.003 0.002 bdl bdl 0.002 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS534 Upper Ohio 
Surface 
Water 
8/13/15 0.69 0.0010 0.004 0.005 bdl bdl 0.001 <0.001 
MS535 Upper Ohio 
Surface 
Water 
8/13/15 0.79 0.0008 0.004 0.005 bdl bdl 0.001 0.001 
MS536 Upper Ohio 
Surface 
Water 
8/13/15 1.11 0.0004 0.003 0.001 bdl bdl 0.002 <0.001 
MS537 Upper Ohio 
Surface 
Water 
8/13/15 0.30 0.0002 0.002 0.001 bdl bdl 0.001 0.001 
MS538 Upper Ohio 
Surface 
Water 
8/13/15 0.74 0.0006 0.004 0.003 bdl bdl 0.002 0.001 
MS549 Upper Ohio 
Surface 
Water 
8/25/15 0.75 0.0005 0.003 0.003 bdl bdl 0.002 0.001 
MS550 Upper Ohio 
Surface 
Water 
8/25/15 0.71 0.0008 0.004 0.006 bdl bdl 0.001 <0.001 
MS551 Upper Ohio 
Surface 
Water 
8/25/15 0.83 0.0008 0.004 0.005 bdl bdl 0.001 0.001 
MS552 Upper Ohio 
Surface 
Water 
8/25/15 1.66 0.0005 0.003 0.003 bdl bdl 0.002 0.001 
MS553 Upper Ohio 
Surface 
Water 
8/25/15 0.34 0.0002 0.002 0.001 bdl bdl 0.001 0.001 
MS554 Upper Ohio 
Surface 
Water 
8/25/15 0.79 0.0007 0.003 0.002 bdl bdl 0.002 0.001 
MS566 Upper Ohio 
Surface 
Water 
9/6/15 0.35 0.0002 0.002 0.001 bdl 0.002 <0.001 0.001 
MS568 Upper Ohio 
Surface 
Water 
9/6/15 0.25 0.0002 0.002 0.001 0.01 0.001 0.001 0.001 
MS569 Upper Ohio 
Surface 
Water 
9/6/15 0.52 0.0004 0.002 0.002 <0.01 0.001 <0.001 0.001 
MS571 Upper Ohio 
Surface 
Water 
9/8/15 0.24 0.0002 0.002 0.001 bdl 0.002 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS572 Upper Ohio 
Surface 
Water 
9/8/15 0.62 0.0006 0.003 0.001 bdl 0.005 0.002 0.001 
MS573 Upper Ohio 
Surface 
Water 
9/8/15 0.84 0.0007 0.003 0.003 bdl 0.003 0.002 0.001 
MS574 Upper Ohio 
Surface 
Water 
9/8/15 0.97 0.0019 0.004 0.005 <0.01 0.001 0.001 0.001 
MS575 Upper Ohio 
Surface 
Water 
9/8/15 0.72 0.0007 0.004 0.003 <0.01 0.001 0.001 0.001 
MS576 Upper Ohio 
Surface 
Water 
9/8/15 13.05 0.0023 0.004 0.002 <0.01 0.010 0.001 0.001 
MS581 Upper Ohio Groundwater 9/25/15 0.78 0.0004 0.004 0.001 bdl bdl 0.001 0.001 
MS582 Upper Ohio 
Surface 
Water 
9/25/15 0.57 0.0002 0.002 0.002 0.01 0.001 0.001 0.001 
MS583 Upper Ohio Groundwater 9/25/15 0.89 0.0003 0.007 0.003 0.01 bdl 0.001 0.001 
MS584 Upper Ohio 
Surface 
Water 
9/25/15 0.84 0.0006 0.003 0.002 <0.01 0.001 0.001 <0.001 
MS585 Upper Ohio 
Surface 
Water 
9/25/15 1.11 0.0006 0.004 0.002 bdl 0.001 0.001 0.001 
MS586 Upper Ohio 
Surface 
Water 
9/25/15 1.38 0.0036 0.009 0.008 0.02 0.001 0.001 0.001 
MS587 Upper Ohio 
Surface 
Water 
9/25/15 0.91 0.0008 0.005 0.003 <0.01 bdl 0.001 0.001 
MS588 Upper Ohio 
Surface 
Water 
9/25/15 2.13 0.0005 0.004 0.002 bdl 0.001 0.001 0.001 
MS589 Upper Ohio Groundwater 9/29/15 0.38 0.0001 0.002 0.006 0.05 bdl 0.003 0.001 
MS590 Upper Ohio Groundwater 9/29/15 0.39 0.0002 0.004 0.003 0.01 bdl 0.002 0.001 
MS596 Upper Ohio 
Surface 
Water 
10/6/15 0.31 0.0001 0.002 0.001 bdl 0.001 0.001 0.001 
MS597 Upper Ohio 
Surface 
Water 
10/6/15 0.69 0.0004 0.004 0.002 bdl 0.001 0.001 <0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS598 Upper Ohio 
Surface 
Water 
10/6/15 0.59 0.0003 0.003 0.002 bdl <0.001 0.001 0.001 
MS599 Upper Ohio 
Surface 
Water 
10/6/15 0.68 0.0005 0.004 0.002 bdl bdl 0.001 0.000 
MS600 Upper Ohio 
Surface 
Water 
10/6/15 0.93 0.0010 0.005 0.004 0.01 bdl 0.001 0.001 
MS601 Upper Ohio 
Surface 
Water 
10/6/15 0.72 0.0003 0.004 0.001 bdl bdl 0.001 0.000 
MS618 Upper Ohio Groundwater 10/20/15 0.39 0.0001 0.002 0.001 bdl <0.001 0.002 0.002 
MS619 Upper Ohio 
Surface 
Water 
10/20/15 0.71 0.0004 0.003 0.002 bdl 0.001 0.002 0.001 
MS620 Upper Ohio 
Surface 
Water 
10/20/15 0.50 0.0003 0.003 0.001 0.01 <0.001 0.001 <0.001 
MS621 Upper Ohio 
Surface 
Water 
10/20/15 0.57 0.0003 0.003 0.002 <0.01 <0.001 0.001 0.001 
MS622 Upper Ohio 
Surface 
Water 
10/20/15 1.39 0.0004 0.003 0.002 bdl 0.001 0.002 <0.001 
MS623 Upper Ohio 
Surface 
Water 
10/20/15 0.21 0.0002 0.001 0.002 bdl 0.001 0.001 0.001 
MS624 Upper Ohio 
Surface 
Water 
10/20/15 0.60 0.0003 0.003 0.002 bdl 0.001 0.003 <0.001 
MS635 Upper Ohio 
Surface 
Water 
11/3/15 0.19 0.0003 0.002 0.008 0.01 bdl bdl 0.001 
MS636 Upper Ohio 
Surface 
Water 
11/3/15 0.58 0.0006 0.004 0.004 0.01 bdl bdl <0.001 
MS637 Upper Ohio 
Surface 
Water 
11/3/15 0.38 0.0004 0.003 0.004 <0.01 bdl bdl <0.001 
MS638 Upper Ohio 
Surface 
Water 
11/3/15 0.41 0.0006 0.004 0.006 0.01 bdl bdl <0.001 
MS639 Upper Ohio 
Surface 
Water 
11/3/15 0.71 0.0008 0.003 0.006 0.01 bdl bdl 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS640 Upper Ohio 
Surface 
Water 
11/3/15 0.46 0.0004 0.003 0.008 0.01 bdl bdl <0.001 
MS642 Upper Ohio 
Surface 
Water 
11/17/15 0.38 0.0004 0.002 0.008 0.01 bdl bdl <0.001 
MS643 Upper Ohio 
Surface 
Water 
11/17/15 0.56 0.0007 0.003 0.001 0.01 bdl bdl <0.001 
MS644 Upper Ohio 
Surface 
Water 
11/17/15 0.45 0.0007 0.004 0.002 0.01 bdl bdl <0.001 
MS645 Upper Ohio 
Surface 
Water 
11/17/15 0.45 0.0004 0.003 0.001 0.01 bdl bdl <0.001 
MS646 Upper Ohio 
Surface 
Water 
11/17/15 0.22 0.0003 0.002 0.028 0.02 bdl bdl 0.001 
MS647 Upper Ohio 
Surface 
Water 
11/17/15 0.49 0.0006 0.004 0.001 <0.01 bdl bdl <0.001 
MS648 Upper Ohio 
Surface 
Water 
11/23/15 0.07 0.0001 0.001 0.002 <0.01 <0.001 bdl 0.001 
MS649 Upper Ohio Groundwater 11/23/15 0.18 0.0001 0.002 0.008 0.02 <0.001 bdl 0.001 
MS650 Upper Ohio Groundwater 11/23/15 0.11 0.0001 0.001 0.030 0.03 0.001 bdl 0.001 
MS655 Upper Ohio 
Surface 
Water 
12/4/15 0.60 0.0004 0.003 0.006 0.01 0.001 0.001 0.001 
MS656 Upper Ohio 
Surface 
Water 
12/4/15 0.55 0.0005 0.004 0.008 0.03 <0.001 <0.001 <0.001 
MS657 Upper Ohio 
Surface 
Water 
12/4/15 0.76 0.0005 0.005 0.011 0.01 0.001 0.001 0.001 
MS658 Upper Ohio 
Surface 
Water 
12/4/15 0.54 0.0003 0.003 0.006 0.01 0.001 0.001 <0.001 
MS659 Upper Ohio 
Surface 
Water 
12/4/15 0.56 0.0004 0.004 0.007 <0.01 <0.001 0.001 <0.001 
MS660 Upper Ohio 
Surface 
Water 
12/4/15 0.26 0.0002 0.002 0.002 <0.01 0.001 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS661 Upper Ohio 
Surface 
Water 
12/15/15 0.50 0.0003 0.003 0.013 0.02 <0.001 0.001 0.001 
MS662 Upper Ohio 
Surface 
Water 
12/15/15 0.50 0.0005 0.004 0.002 0.02 bdl 0.001 <0.001 
MS663 Upper Ohio 
Surface 
Water 
12/15/15 0.71 0.0005 0.004 0.003 0.01 bdl 0.001 0.001 
MS664 Upper Ohio 
Surface 
Water 
12/15/15 0.64 0.0003 0.005 0.001 <0.01 bdl 0.001 <0.001 
MS665 Upper Ohio 
Surface 
Water 
12/15/15 0.27 0.0002 0.003 0.008 0.01 bdl 0.001 0.001 
MS666 Upper Ohio 
Surface 
Water 
12/15/15 0.58 0.0005 0.005 0.004 <0.01 bdl 0.002 <0.001 
MS667 Upper Ohio 
Surface 
Water 
12/31/15 0.46 0.0006 0.004 0.008 0.02 0.001 0.001 0.001 
MS668 Upper Ohio 
Surface 
Water 
12/31/15 0.52 0.0008 0.004 0.003 <0.01 <0.001 0.001 <0.001 
MS669 Upper Ohio 
Surface 
Water 
12/31/15 0.44 0.0004 0.005 0.002 0.01 <0.001 <0.001 0.001 
MS670 Upper Ohio 
Surface 
Water 
12/31/15 0.52 0.0005 0.004 0.002 0.01 <0.001 0.001 <0.001 
MS671 Upper Ohio 
Surface 
Water 
12/31/15 0.25 0.0003 0.002 0.002 0.01 0.002 <0.001 0.001 
MS672 Upper Ohio 
Surface 
Water 
12/31/15 0.51 0.0006 0.004 0.002 0.01 <0.001 0.001 0.001 
MS675 Upper Ohio 
Surface 
Water 
1/13/16 0.39 0.0004 0.003 0.003 0.01 0.001 bdl <0.001 
MS676 Upper Ohio 
Surface 
Water 
1/13/16 0.39 0.0004 0.004 0.004 0.01 <0.001 <0.001 <0.001 
MS677 Upper Ohio 
Surface 
Water 
1/13/16 0.48 0.0004 0.004 0.004 0.00 0.005 0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS678 Upper Ohio 
Surface 
Water 
1/13/16 0.51 0.0005 0.003 0.003 <0.01 <0.001 bdl <0.001 
MS679 Upper Ohio 
Surface 
Water 
1/13/16 0.25 0.0004 0.002 0.002 0.10 0.001 <0.001 0.001 
MS680 Upper Ohio 
Surface 
Water 
1/13/16 0.42 0.0004 0.004 0.006 <0.01 <0.001 <0.001 <0.001 
MS681 Upper Ohio 
Surface 
Water 
1/13/16 0.26 0.0002 0.003 0.034 0.02 <0.001 <0.001 0.001 
MS682 Upper Ohio Groundwater 1/13/16 0.22 0.0002 0.002 0.004 0.01 0.001 0.001 0.001 
MS691 Upper Ohio 
Surface 
Water 
1/27/16 0.18 0.0003 0.023 0.006 <0.01 0.001 <0.001 0.001 
MS692 Upper Ohio 
Surface 
Water 
1/27/16 0.39 0.0005 0.003 0.011 0.01 <0.001 <0.001 <0.001 
MS693 Upper Ohio 
Surface 
Water 
1/27/16 0.38 0.0003 0.003 0.011 0.01 <0.001 <0.001 0.001 
MS694 Upper Ohio 
Surface 
Water 
1/27/16 0.43 0.0003 0.003 0.022 0.01 <0.001 0.001 <0.001 
MS695 Upper Ohio 
Surface 
Water 
1/27/16 0.41 0.0004 0.003 0.003 0.01 <0.001 0.001 0.001 
MS697 Upper Ohio 
Surface 
Water 
1/27/16 0.22 0.0003 0.002 0.004 0.04 0.001 bdl 0.001 
MS698 Upper Ohio Groundwater 1/27/16 0.19 0.0002 0.002 0.011 0.01 bdl 0.001 0.001 
MS699 Upper Ohio Groundwater 1/27/16 0.26 0.0002 0.004 0.005 0.05 bdl bdl 0.002 
MS703 Upper Ohio 
Surface 
Water 
2/10/16 0.38 0.0005 0.003 0.002 <0.01 <0.001 <0.001 0.000 
MS704 Upper Ohio 
Surface 
Water 
2/10/16 0.30 0.0003 0.003 0.002 <0.01 <0.001 bdl <0.001 
MS705 Upper Ohio 
Surface 
Water 
2/10/16 0.53 0.0005 0.004 0.002 <0.01 <0.001 <0.001 0.001 
MS706 Upper Ohio 
Surface 
Water 
2/10/16 0.41 0.0003 0.003 0.001 <0.01 <0.001 <0.001 <0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS707 Upper Ohio 
Surface 
Water 
2/10/16 0.16 0.0003 0.002 0.001 <0.01 0.001 <0.001 0.001 
MS708 Upper Ohio 
Surface 
Water 
2/10/16 0.44 0.0004 0.004 0.002 <0.01 <0.001 <0.001 <0.001 
MS719 Upper Ohio 
Surface 
Water 
2/24/16 0.50 0.0009 0.011 0.005 0.01 0.001 <0.001 0.001 
MS720 Upper Ohio 
Surface 
Water 
2/24/16 0.31 0.0004 0.003 0.004 0.01 <0.001 <0.001 0.001 
MS721 Upper Ohio 
Surface 
Water 
2/24/16 0.37 0.0010 0.004 0.008 0.01 <0.001 bdl 0.001 
MS722 Upper Ohio 
Surface 
Water 
2/24/16 0.36 0.0003 0.003 0.005 0.01 <0.001 bdl 0.001 
MS723 Upper Ohio 
Surface 
Water 
2/24/16 0.43 0.0007 0.004 0.005 0.01 <0.001 <0.001 0.001 
MS724 Upper Ohio 
Surface 
Water 
2/24/16 0.17 0.0003 0.003 0.006 0.04 0.001 <0.001 0.001 
MS725 Upper Ohio Groundwater 2/24/16 bdl <0.0001 0.001 0.011 0.01 <0.001 bdl 0.001 
MS726 Upper Ohio Groundwater 2/24/16 0.42 0.0003 0.002 0.002 0.01 0.001 <0.001 0.002 
MS733 Upper Ohio 
Surface 
Water 
3/15/16 0.75 0.0014 0.004 0.008 0.01 0.001 <0.001 0.001 
MS734 Upper Ohio 
Surface 
Water 
3/15/16 0.48 0.0007 0.004 0.005 <0.01 <0.001 0.001 <0.001 
MS735 Upper Ohio 
Surface 
Water 
3/15/16 0.50 0.0004 0.005 0.006 0.01 <0.001 0.001 0.001 
MS736 Upper Ohio 
Surface 
Water 
3/15/16 0.43 0.0006 0.004 0.004 <0.01 <0.001 bdl 0.001 
MS737 Upper Ohio 
Surface 
Water 
3/15/16 0.49 0.0008 0.004 0.006 <0.01 <0.001 <0.001 0.001 
MS738 Upper Ohio 
Surface 
Water 
3/15/16 0.33 0.0003 0.004 0.005 <0.01 0.001 <0.001 0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS752 Upper Ohio 
Surface 
Water 
3/29/16 0.47 0.0004 0.004 0.005 0.01 <0.001 0.001 0.001 
MS753 Upper Ohio 
Surface 
Water 
3/29/16 0.47 0.0006 0.005 0.006 0.01 0.028 0.001 <0.001 
MS754 Upper Ohio 
Surface 
Water 
3/29/16 0.52 0.0004 0.005 0.004 <0.01 0.003 0.001 0.001 
MS755 Upper Ohio 
Surface 
Water 
3/29/16 0.52 0.0004 0.004 0.004 <0.01 0.001 0.001 <0.001 
MS756 Upper Ohio 
Surface 
Water 
3/29/16 0.28 0.0003 0.003 0.071 0.04 0.001 0.002 0.001 
MS757 Upper Ohio 
Surface 
Water 
3/29/16 0.55 0.0005 0.005 0.005 0.01 0.001 0.002 <0.001 
MS766 Upper Ohio Groundwater 4/19/16 0.35 0.0006 <0.001 0.002 0.59 bdl 0.001 0.001 
MS767 Upper Ohio 
Surface 
Water 
4/19/16 0.17 0.0006 bdl bdl 0.62 <0.001 bdl <0.001 
MS768 Upper Ohio 
Surface 
Water 
4/19/16 0.48 0.0008 0.001 bdl 0.62 <0.001 0.001 <0.001 
MS769 Upper Ohio 
Surface 
Water 
4/19/16 0.50 0.0010 0.001 0.003 0.65 bdl <0.001 <0.001 
MS770 Upper Ohio 
Surface 
Water 
4/19/16 0.51 0.0007 0.001 bdl 0.64 bdl <0.001 <0.001 
MS771 Upper Ohio 
Surface 
Water 
4/19/16 0.60 0.0008 <0.001 bdl 0.65 bdl <0.001 <0.001 
MS772 Upper Ohio 
Surface 
Water 
4/19/16 0.55 0.0007 0.001 bdl 0.65 <0.001 <0.001 <0.001 
MS773 Upper Ohio 
Surface 
Water 
4/19/16 0.32 0.0006 <0.001 bdl 0.65 <0.001 <0.001 0.001 
MS775 Upper Ohio 
Surface 
Water 
5/3/16 0.67 0.0006 0.002 0.002 <0.01 <0.001 0.001 0.001 
MS776 Upper Ohio 
Surface 
Water 
5/3/16 0.68 0.0007 0.002 0.004 <0.01 <0.001 0.001 <0.001 
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Sample Watershed Sample Type 
Analysis 
Date 
Iron 
(mg/L) 
Cobalt 
(mg/L) 
Nickel 
(mg/L) 
Copper 
(mg/L) 
Zinc 
(mg/L) 
Arsenic 
(mg/L) 
Selenium 
(mg/L) 
Rubidium 
(mg/L) 
MS777 Upper Ohio 
Surface 
Water 
5/3/16 0.75 0.0004 0.002 0.003 <0.01 bdl 0.001 0.001 
MS778 Upper Ohio 
Surface 
Water 
5/3/16 0.75 0.0006 0.002 0.001 0.01 0.001 0.001 <0.001 
MS779 Upper Ohio 
Surface 
Water 
5/3/16 0.88 0.0006 0.002 0.002 <0.01 <0.001 0.001 0.001 
MS780 Upper Ohio 
Surface 
Water 
5/3/16 0.41 0.0003 0.001 0.011 0.01 <0.001 0.001 0.001 
MS849 Upper Ohio Groundwater 9/25/16 1.32 0.0003 0.001 <0.001 0.012 0.001 0.001 0.001 
MS859 Upper Ohio Groundwater 10/4/16 5.69 0.0005 <0.001 0.005 0.015 0.019 0.001 0.001 
MS886 Upper Ohio 
Surface 
Water 
11/5/16 0.19 0.0002 0.002 0.002 0.007 0.003 0.001 0.001 
MS915 Upper Ohio Groundwater 11/13/16 <0.01 0.0001 0.001 0.004 0.017 0.002 0.003 0.001 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 bdl bdl bdl bdl bdl bdl bdl 0.001 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 0.07 0.0001 0.001 0.007 0.01 0.005 bdl 0.002 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 0.74 0.0005 0.002 0.003 bdl 0.001 0.001 0.001 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 0.61 0.0003 0.002 0.004 bdl bdl 0.001 0.001 
MS047 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 bdl bdl bdl bdl bdl bdl bdl 0.000 
MS048 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 0.20 bdl 0.001 bdl bdl bdl 0.000 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS170 Beaver Groundwater 4/17/13 0.17 0.0004 bdl 0.0002 0.0003 0.0001 0.16 
MS006 Connoquenessing Groundwater 8/28/11 0.14 0.0004 bdl 0.0003 bdl bdl 0.07 
MS007 Connoquenessing Groundwater 8/28/11 0.07 0.0001 bdl bdl bdl bdl 0.03 
MS009 Connoquenessing Groundwater 9/19/11 0.15 bdl bdl 0.0001 bdl bdl 0.12 
MS010 Connoquenessing Groundwater 9/19/11 0.16 bdl bdl 0.0001 bdl bdl 0.07 
MS014 Connoquenessing Groundwater 9/22/11 0.15 0.0030 bdl bdl bdl bdl 0.12 
MS015 Connoquenessing Groundwater 10/22/11 0.62 bdl bdl bdl 0.0020 bdl 0.28 
MS016 Connoquenessing Groundwater 10/22/11 0.04 0.0000 bdl bdl bdl bdl 0.06 
MS017 Connoquenessing Groundwater 10/22/11 0.20 bdl bdl bdl bdl bdl 0.22 
MS018 Connoquenessing Groundwater 10/22/11 0.23 bdl bdl bdl bdl bdl 0.03 
MS019 Connoquenessing Groundwater 10/22/11 0.07 bdl bdl bdl bdl bdl 0.09 
MS020 Connoquenessing Groundwater 11/26/11 0.22 bdl bdl bdl bdl bdl 0.04 
MS022 Connoquenessing Groundwater 11/26/11 0.11 bdl bdl bdl bdl bdl 0.10 
MS023 Connoquenessing Groundwater 11/26/11 0.09 bdl bdl bdl bdl bdl 0.06 
MS024 Connoquenessing Groundwater 11/26/11 0.08 bdl bdl bdl bdl bdl 0.06 
MS026 Connoquenessing Groundwater 1/17/12 0.17 bdl bdl bdl bdl bdl 0.08 
MS027 Connoquenessing Groundwater 1/17/12 0.17 bdl bdl bdl bdl bdl 0.08 
MS032 Connoquenessing Groundwater 5/12/12 0.16 0.0002 bdl 0.0001 bdl 0.0002 0.07 
MS033 Connoquenessing Groundwater 5/12/12 0.12 bdl bdl bdl bdl 0.0001 0.06 
MS034 Connoquenessing Groundwater 5/12/12 0.14 bdl bdl bdl bdl 0.0001 0.09 
MS050 Connoquenessing Groundwater 9/5/12 0.54 bdl bdl bdl bdl bdl 0.39 
MS051 Connoquenessing Groundwater 9/5/12 0.15 bdl bdl bdl bdl bdl 0.20 
MS052 Connoquenessing Groundwater 9/5/12 0.10 bdl bdl bdl bdl bdl 0.22 
MS053 Connoquenessing Groundwater 9/5/12 0.03 bdl bdl bdl bdl bdl 0.12 
MS054 Connoquenessing Groundwater 9/5/12 0.08 bdl bdl bdl bdl bdl 0.18 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS055 Connoquenessing Groundwater 9/5/12 0.08 bdl bdl bdl bdl bdl 0.26 
MS056 Connoquenessing Groundwater 9/5/12 0.05 bdl bdl bdl bdl 0.0005 0.14 
MS057 Connoquenessing Groundwater 9/5/12 0.21 bdl bdl bdl bdl bdl 0.17 
MS058 Connoquenessing Groundwater 9/5/12 0.16 bdl bdl bdl bdl bdl 0.22 
MS064 Connoquenessing Groundwater 9/14/12 0.35 <0.001 bdl bdl <0.0001 bdl 0.06 
MS065 Connoquenessing Groundwater 9/14/12 0.36 <0.001 <0.001 bdl <0.0001 bdl 0.22 
MS066 Connoquenessing Groundwater 9/14/12 0.23 <0.001 bdl bdl <0.0001 bdl 0.03 
MS067 Connoquenessing Groundwater 9/14/12 0.28 <0.001 bdl bdl <0.0001 bdl 0.05 
MS068 Connoquenessing Groundwater 9/14/12 0.45 <0.001 bdl bdl <0.0001 bdl 0.32 
MS071 Connoquenessing Groundwater 10/4/12 0.08 <0.001 bdl bdl <0.0001 bdl 0.06 
MS072 Connoquenessing Groundwater 10/4/12 0.16 <0.001 0.0006 bdl <0.0001 bdl 0.05 
MS073 Connoquenessing Groundwater 10/4/12 0.16 <0.001 <0.001 0.0001 bdl bdl 0.10 
MS074 Connoquenessing Groundwater 10/4/12 0.22 <0.001 <0.001 bdl bdl bdl 0.05 
MS075-1 Connoquenessing Groundwater 9/5/12 0.46 <0.001 bdl bdl bdl bdl 0.13 
MS075-2 Connoquenessing Groundwater 9/16/12 0.53 bdl bdl 0.0002 bdl bdl 0.13 
MS085 Connoquenessing Groundwater 11/7/12 0.15 bdl bdl bdl bdl bdl bdl 
MS086 Connoquenessing Groundwater 11/7/12 0.49 bdl bdl bdl bdl bdl bdl 
MS087 Connoquenessing Groundwater 11/7/12 0.16 bdl bdl bdl bdl bdl bdl 
MS088 Connoquenessing Groundwater 11/7/12 0.36 bdl bdl bdl bdl bdl bdl 
MS089 Connoquenessing Groundwater 11/7/12 0.32 bdl bdl bdl bdl bdl bdl 
MS090 Connoquenessing Groundwater 11/7/12 0.47 bdl bdl bdl bdl bdl bdl 
MS091 Connoquenessing Groundwater 11/7/12 0.27 <0.001 bdl bdl bdl bdl bdl 
MS092 Connoquenessing Groundwater 11/7/12 0.26 bdl bdl bdl bdl bdl bdl 
MS098 Connoquenessing Groundwater 12/7/12 0.19 0.0001 <0.001 <0.0001 bdl <0.0001 0.14 
MS099 Connoquenessing Groundwater 12/7/12 0.09 0.0014 <0.0001 <0.0001 bdl 0.0017 0.05 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS100 Connoquenessing Groundwater 12/7/12 0.33 0.0001 bdl <0.0001 bdl <0.0001 0.03 
MS101 Connoquenessing Groundwater 12/7/12 0.45 0.0001 bdl <0.0001 bdl <0.0001 0.42 
MS102 Connoquenessing Groundwater 12/7/12 0.31 0.0001 bdl <0.0001 bdl <0.0001 0.16 
MS103 Connoquenessing Groundwater 12/7/12 0.16 0.0008 <0.001 <0.0001 bdl <0.0001 0.05 
MS104 Connoquenessing Groundwater 12/7/12 0.11 0.0004 bdl bdl 0.0005 0.0003 0.06 
MS105 Connoquenessing Groundwater 12/7/12 0.12 0.0005 bdl 0.0002 0.0006 0.0002 0.02 
MS106 Connoquenessing Groundwater 12/7/12 0.14 0.0005 0.0034 0.0001 0.0004 0.0003 0.05 
MS107 Connoquenessing Groundwater 12/7/12 0.09 0.0002 bdl 0.0004 0.0004 0.0004 bdl 
MS113 Connoquenessing Groundwater 1/15/13 0.31 0.0001 bdl 0.0007 0.0002 0.0002 0.32 
MS114 Connoquenessing Groundwater 1/15/13 0.19 0.0001 bdl <0.0001 0.0001 0.0001 0.14 
MS115 Connoquenessing Groundwater 1/15/13 0.49 0.0003 bdl <0.0001 0.0001 0.0001 0.32 
MS116 Connoquenessing Groundwater 1/15/13 0.48 0.0001 bdl <0.0001 0.0001 0.0001 0.40 
MS117 Connoquenessing Groundwater 1/15/13 0.00 0.0002 bdl <0.0001 <0.0001 0.0001 0.00 
MS118 Connoquenessing Groundwater 1/15/13 0.09 0.0001 bdl <0.0001 <0.0001 0.0001 0.08 
MS119 Connoquenessing Groundwater 1/15/13 0.11 <0.0001 bdl 0.0002 <0.0001 0.0001 0.07 
MS120 Connoquenessing Groundwater 1/15/13 0.14 <0.0001 bdl 0.0001 <0.0001 <0.0001 0.21 
MS121 Connoquenessing Groundwater 1/15/13 0.25 0.0001 bdl <0.0001 <0.0001 0.0001 0.07 
MS124 Connoquenessing Groundwater 1/16/13 0.51 0.0001 0.0001 <0.0001 bdl 0.0001 0.21 
MS125 Connoquenessing Groundwater 1/16/13 0.45 <0.0001 bdl <0.0001 bdl <0.0001 0.14 
MS126 Connoquenessing Groundwater 1/16/13 0.23 <0.0001 0.0001 <0.0001 bdl <0.0001 0.05 
MS127 Connoquenessing Groundwater 1/16/13 0.22 <0.0001 bdl 0.0001 bdl 0.0001 0.07 
MS128 Connoquenessing Groundwater 1/16/13 0.15 0.0001 0.0001 <0.0001 bdl 0.0002 0.27 
MS143 Connoquenessing Groundwater 1/30/13 0.19 0.0001 bdl bdl 0.0001 0.0001 0.16 
MS145 Connoquenessing Groundwater 1/30/13 0.35 <0.0001 bdl bdl 0.0000 0.0001 0.23 
MS157 Connoquenessing Groundwater 2/25/13 0.19 bdl bdl bdl bdl bdl 0.13 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS159  Connoquenessing Groundwater 2/25/13 0.15 bdl bdl bdl bdl 0.0004 0.12 
MS160 Connoquenessing Groundwater 2/25/13 0.08 bdl bdl bdl bdl bdl 0.15 
MS161 Connoquenessing Groundwater 2/25/13 0.47 bdl bdl bdl bdl bdl 0.33 
MS164 Connoquenessing Groundwater 3/5/13 0.14 0.0004 0.0003 bdl 0.0004 0.0002 0.34 
MS165-1 Connoquenessing Groundwater 3/20/13 0.23 <0.0001 bdl 0.0001 0.0003 0.0001 0.17 
MS165-2 Connoquenessing Groundwater 3/20/13 0.22 bdl bdl bdl 0.0002 0.0001 0.17 
MS171 Connoquenessing Groundwater 4/17/13 0.38 0.0001 bdl bdl 0.0003 0.0001 0.23 
MS173 Connoquenessing Groundwater 4/17/13 0.04 0.0001 bdl <0.0001 0.0002 0.0001 0.04 
MS174 Connoquenessing Groundwater 4/17/13 0.44 0.0001 bdl <0.0001 0.0001 0.0001 0.27 
MS175 Connoquenessing Groundwater 4/17/13 0.19 0.0001 bdl <0.0001 0.0001 0.0001 0.20 
MS182 Connoquenessing Groundwater 5/6/13 0.50 0.0002 bdl <0.0001 0.0001 0.0001 0.32 
MS183 Connoquenessing Groundwater 5/6/13 0.45 0.0003 bdl <0.0001 <0.0001 <0.0001 0.24 
MS184 Connoquenessing Groundwater 5/6/13 0.03 0.0001 bdl bdl 0.0001 0.0001 0.05 
MS186 Connoquenessing Groundwater 5/6/13 0.54 <0.0001 bdl <0.0001 0.0001 0.0001 0.47 
MS187 Connoquenessing Groundwater 5/6/13 0.14 bdl bdl 0.0001 <0.0001 <0.0001 0.20 
MS188 Connoquenessing Groundwater 7/12/13 0.35 0.0001 0.0002 0.0000 0.0002 0.0001 0.34 
MS190 Connoquenessing Groundwater 7/12/13 0.84 0.0001 bdl 0.0002 0.0001 0.0001 0.14 
MS192 Connoquenessing Groundwater 7/12/13 1.25 0.0001 bdl bdl 0.0001 0.0001 0.95 
MS193 Connoquenessing Groundwater 7/12/13 1.33 <0.0001 bdl bdl 0.0001 0.0001 3.64 
MS198 Connoquenessing Groundwater 8/6/13 0.32 0.0003 0.0006 <0.0001 0.0002 0.0001 0.10 
MS199 Connoquenessing Groundwater 8/6/13 0.11 0.0002 bdl <0.0001 0.0002 0.0001 0.10 
MS200 Connoquenessing Groundwater 8/6/13 0.26 0.0001 0.0001 <0.0001 0.0002 0.0001 0.07 
MS201 Connoquenessing Groundwater 8/6/13 0.52 0.0001 0.0001 <0.0001 0.0001 <0.0001 0.38 
MS202 Connoquenessing Groundwater 8/6/13 1.14 0.0003 bdl <0.0001 0.0002 <0.0001 0.63 
MS204 Connoquenessing Groundwater 8/6/13 0.14 <0.0001 bdl <0.0001 0.0001 <0.0001 0.25 
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Sample Watershed Sample Type 
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Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
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(mg/L) 
Barium 
(mg/L) 
MS206 Connoquenessing Groundwater 8/6/13 0.04 0.0002 bdl bdl 0.0001 <0.0001 0.07 
MS207 Connoquenessing Groundwater 8/6/13 0.06 0.0001 bdl bdl 0.0001 <0.0001 0.04 
MS210 Connoquenessing Groundwater 8/16/13 0.02 0.0002 bdl bdl <0.0001 <0.0001 0.00 
MS211 Connoquenessing Groundwater 8/16/13 0.27 0.0001 bdl bdl <0.0001 <0.0001 0.22 
MS215 Connoquenessing 
Surface 
Water 
8/16/13 0.40 0.0001 bdl 0.0001 <0.0001 <0.0001 0.15 
MS217 Connoquenessing Groundwater 8/31/13 0.18 0.0012 bdl 0.0002 0.0004 0.0005 0.06 
MS218 Connoquenessing Groundwater 9/6/13 0.89 0.0013 bdl 0.0003 0.0007 0.0005 0.14 
MS219 Connoquenessing Groundwater 9/6/13 0.32 0.0003 bdl 0.0001 0.0002 0.0002 0.10 
MS220 Connoquenessing Groundwater 9/6/13 1.06 0.0005 0.0000 0.0001 0.0002 0.0002 0.09 
MS221 Connoquenessing Groundwater 9/13/13 0.28 0.0002 bdl 0.0002 0.0003 0.0003 0.26 
MS223 Connoquenessing Groundwater 9/13/13 0.33 0.0001 bdl 0.0000 0.0001 0.0001 0.04 
MS224 Connoquenessing Groundwater 9/13/13 0.19 0.0001 bdl 0.0002 0.0002 0.0001 0.54 
MS225 Connoquenessing Groundwater 9/13/13 0.12 0.0000 bdl 0.0002 0.0002 0.0002 0.20 
MS229 Connoquenessing Groundwater 10/3/13 0.72 0.0002 bdl bdl <0.0001 <0.0001 0.36 
MS230 Connoquenessing Groundwater 10/24/13 0.20 0.0001 0.0001 0.0001 0.0001 0.0001 0.10 
MS231 Connoquenessing Groundwater 10/24/13 0.45 0.0001 bdl <0.0001 0.0001 <0.0001 0.43 
MS232 Connoquenessing Groundwater 10/24/13 0.04 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.07 
MS233 Connoquenessing Groundwater 10/24/13 0.08 <0.0001 bdl <0.0001 <0.0001 <0.0001 0.08 
MS234 Connoquenessing Groundwater 10/24/13 0.25 0.0001 bdl <0.0001 <0.0001 <0.0001 0.08 
MS235 Connoquenessing Groundwater 10/24/13 0.09 <0.0001 bdl 0.0001 <0.0001 <0.0001 0.20 
MS253 Connoquenessing Groundwater 1/9/14 1.67 0.0001 bdl bdl 0.0197 0.0001 0.11 
MS254 Connoquenessing Groundwater 1/9/14 0.53 bdl bdl bdl bdl bdl 0.08 
MS255 Connoquenessing Groundwater 1/16/14 0.22 bdl 0.0003 0.0001 0.0125 0.0001 0.19 
MS256 Connoquenessing Groundwater 1/16/14 0.59 0.0001 0.0003 bdl 0.0178 bdl 0.45 
MS257 Connoquenessing Groundwater 1/16/14 0.04 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.07 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS269 Connoquenessing Groundwater 2/19/14 0.39 0.0009 0.0050 0.0001 0.0420 0.0008 0.34 
MS270 Connoquenessing Groundwater 2/19/14 0.16 0.0008 0.0051 0.0000 0.0197 0.0008 0.43 
MS271 Connoquenessing Groundwater 2/19/14 0.04 0.0005 0.0054 0.0001 0.0322 0.0006 0.11 
MS272 Connoquenessing Groundwater 2/19/14 0.13 0.0005 0.0047 0.0000 0.0185 0.0005 0.15 
MS273 Connoquenessing Groundwater 3/11/14 0.36 0.0005 0.0035 0.0000 0.0436 0.0004 0.10 
MS274 Connoquenessing Groundwater 3/13/14 0.07 0.0004 0.0040 0.0000 0.0116 0.0003 0.07 
MS275 Connoquenessing Groundwater 3/13/14 0.22 0.0004 0.0035 0.0000 0.0636 0.0003 0.11 
MS276 Connoquenessing Groundwater 3/13/14 0.65 0.0004 0.1023 0.0000 0.0192 0.0002 0.16 
MS277 Connoquenessing Groundwater 3/13/14 0.14 0.0003 0.0031 0.0000 0.0371 0.0001 0.10 
MS297 Connoquenessing Groundwater 3/21/14 0.37 0.0002 0.0034 bdl <0.001 0.0001 0.07 
MS298 Connoquenessing Groundwater 4/9/14 0.00 0.0009 0.0006 0.0000 0.0046 0.0004 0.02 
MS299 Connoquenessing Groundwater 4/9/14 0.03 0.0008 0.0004 0.0000 0.0049 0.0003 0.06 
MS300 Connoquenessing Groundwater 4/9/14 0.14 0.0004 0.0003 0.0000 0.0450 0.0002 0.31 
MS301 Connoquenessing Groundwater 4/9/14 0.24 0.0003 0.0003 bdl 0.0027 0.0002 0.13 
MS302 Connoquenessing Groundwater 4/9/14 0.64 0.0003 0.0001 bdl 0.0032 0.0002 0.54 
MS303 Connoquenessing Groundwater 4/9/14 0.05 0.0002 0.0001 0.0000 0.0018 0.0003 0.09 
MS304 Connoquenessing Groundwater 4/9/14 0.04 0.0002 0.0001 bdl 0.0074 0.0001 0.06 
MS318 Connoquenessing Groundwater 5/20/14 0.92 0.0001 0.0003 bdl 0.0022 0.0001 1.15 
MS319 Connoquenessing Groundwater 5/20/14 0.22 0.0001 0.0002 0.0000 0.0033 0.0002 0.18 
MS320 Connoquenessing Groundwater 5/20/14 0.56 0.0001 0.0006 bdl 0.0044 0.0001 0.42 
MS321 Connoquenessing Groundwater 5/20/14 0.19 <0.0001 0.0006 0.0000 0.0013 0.0001 0.55 
MS322 Connoquenessing Groundwater 5/20/14 0.05 0.0001 0.0004 0.0000 0.0060 0.0001 0.10 
MS323 Connoquenessing Groundwater 5/20/14 0.15 0.0001 0.0001 bdl 0.0028 <0.0001 0.10 
MS324 Connoquenessing Groundwater 5/20/14 0.28 0.0001 0.0005 bdl 0.0038 <0.0001 0.14 
MS333 Connoquenessing Groundwater 7/17/14 0.18 0.0002 0.0015 0.0005 0.0054 0.0010 0.13 
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Sample Watershed Sample Type 
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Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
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Barium 
(mg/L) 
MS334 Connoquenessing Groundwater 7/17/14 0.57 0.0013 0.0007 0.0002 0.0083 0.0004 0.42 
MS335 Connoquenessing Groundwater 7/17/14 0.28 0.0009 0.0007 0.0002 0.0928 0.0002 0.09 
MS336 Connoquenessing Groundwater 7/17/14 0.19 0.0009 0.0006 0.0001 0.0112 0.0003 0.18 
MS337 Connoquenessing Groundwater 7/17/14 0.10 0.0007 0.0006 0.0001 0.0096 0.0002 0.07 
MS338 Connoquenessing Groundwater 7/17/14 0.24 0.0022 0.0021 0.0002 0.0927 0.0005 0.12 
MS345 Connoquenessing Groundwater 7/23/14 0.03 0.0002 bdl <0.00001 0.0032 bdl 0.05 
MS346 Connoquenessing Groundwater 7/23/14 0.10 0.0001 <0.0001 0.0001 0.0037 <0.0001 0.20 
MS347 Connoquenessing Groundwater 7/30/14 0.60 0.0002 0.0001 0.0001 0.0110 0.0001 0.14 
MS348 Connoquenessing Groundwater 7/30/14 0.23 0.0008 0.0005 bdl 0.0056 0.0002 0.09 
MS349 Connoquenessing Groundwater 7/30/14 0.16 0.0010 0.0005 0.0001 0.0061 0.0002 0.40 
MS350 Connoquenessing Groundwater 7/30/14 0.67 0.0011 0.0002 bdl 0.0036 0.0002 0.11 
MS351 Connoquenessing Groundwater 8/12/14 0.41 0.0003 bdl bdl 0.0044 0.0001 0.25 
MS352 Connoquenessing Groundwater 8/12/14 0.44 0.0002 bdl bdl 0.0025 0.0001 0.21 
MS353 Connoquenessing Groundwater 8/12/14 0.29 0.0002 0.0002 0.0001 0.0076 0.0001 0.31 
MS354 Connoquenessing Groundwater 8/12/14 0.05 0.0003 0.0001 bdl 0.0026 0.0002 0.05 
MS355 Connoquenessing Groundwater 8/12/14 0.17 0.0002 0.0004 bdl 0.0068 bdl 0.23 
MS356 Connoquenessing Groundwater 8/12/14 0.15 0.0002 0.0003 bdl 0.0024 bdl 0.25 
MS357 Connoquenessing Groundwater 8/12/14 0.28 0.0001 0.0001 bdl 0.0017 bdl 0.14 
MS358 Connoquenessing 
Surface 
Water 
8/12/14 0.10 0.0003 0.0001 0.0001 0.0012 0.0001 0.18 
MS359 Connoquenessing Groundwater 8/12/14 0.39 0.0012 0.0001 0.0002 bdl 0.0001 1.09 
MS360 Connoquenessing Groundwater 8/26/14 0.00 0.0014 0.0002 0.0001 0.0050 0.0005 0.00 
MS361 Connoquenessing Groundwater 8/26/14 0.24 0.0019 0.0004 0.0001 0.0040 0.0007 0.36 
MS375 Connoquenessing Groundwater 8/29/14 0.97 bdl bdl bdl <0.001 bdl 1.16 
MS376 Connoquenessing Groundwater 8/29/14 0.74 bdl bdl bdl 0.0183 bdl 1.00 
MS377 Connoquenessing Groundwater 8/29/14 0.42 bdl bdl bdl bdl bdl 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
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Antimony 
(mg/L) 
Barium 
(mg/L) 
MS378 Connoquenessing Groundwater 8/29/14 1.27 bdl bdl bdl 0.0079 bdl 0.08 
MS379 Connoquenessing Groundwater 8/29/14 0.64 bdl bdl bdl bdl bdl 0.10 
MS380 Connoquenessing Groundwater 8/29/14 1.33 bdl bdl bdl 0.0024 0.0022 0.13 
MS381 Connoquenessing Groundwater 8/29/14 0.46 bdl bdl bdl bdl bdl 0.45 
MS382 Connoquenessing Groundwater 8/29/14 0.54 bdl bdl bdl 0.0061 bdl 0.24 
MS383 Connoquenessing Groundwater 8/29/14 0.54 bdl bdl bdl bdl bdl 0.25 
MS384 Connoquenessing Groundwater 8/29/14 0.95 bdl bdl bdl 0.0031 bdl 0.14 
MS385 Connoquenessing Groundwater 8/29/14 0.13 bdl bdl bdl bdl bdl 0.31 
MS386 Connoquenessing Groundwater 8/29/14 0.11 bdl bdl bdl bdl bdl 0.09 
MS387 Connoquenessing Groundwater 8/29/14 0.01 bdl bdl bdl 0.0057 bdl 0.00 
MS388 Connoquenessing Groundwater 9/8/14 0.53 0.0004 bdl bdl bdl bdl 0.23 
MS389 Connoquenessing Groundwater 9/8/14 0.34 0.0003 bdl bdl bdl bdl 0.36 
MS390 Connoquenessing Groundwater 9/8/14 0.41 0.0004 bdl bdl bdl bdl 0.07 
MS391 Connoquenessing Groundwater 9/16/14 0.21 0.0003 bdl bdl 0.0017 0.0001 0.21 
MS392 Connoquenessing Groundwater 9/16/14 0.09 0.0002 bdl bdl 0.0033 0.0002 0.15 
MS393 Connoquenessing Groundwater 9/16/14 0.34 0.0004 bdl bdl 0.0025 0.0001 0.19 
MS394 Connoquenessing Groundwater 9/24/14 0.35 0.0006 bdl 0.0001 0.0029 0.0002 0.21 
MS395 Connoquenessing Groundwater 9/24/14 0.00 0.0002 bdl <0.0001 0.0023 0.0001 0.00 
MS396 Connoquenessing Groundwater 9/24/14 0.31 0.0002 bdl <0.0001 0.0030 0.0001 0.36 
MS397 Connoquenessing Groundwater 9/24/14 0.43 0.0003 0.0002 0.0001 0.0033 <0.0001 0.77 
MS398 Connoquenessing Groundwater 9/24/14 1.08 0.0005 bdl <0.0001 0.0030 <0.0001 1.20 
MS400 Connoquenessing Groundwater 9/24/14 1.07 0.0005 bdl bdl 0.0029 <0.0001 0.19 
MS401 Connoquenessing Groundwater 9/25/14 0.47 0.0001 0.0005 bdl 0.0011 <0.0001 0.39 
MS402 Connoquenessing Groundwater 9/25/14 0.05 0.0001 0.0001 <0.0001 0.0013 0.0001 0.09 
MS403 Connoquenessing Groundwater 9/25/14 0.12 0.0003 bdl <0.0001 0.0011 0.0001 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
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(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS404 Connoquenessing Groundwater 10/14/14 0.28 0.0003 0.0023 bdl 0.0054 0.0001 0.05 
MS405 Connoquenessing Groundwater 10/14/14 0.30 0.0001 0.0012 bdl 0.0036 bdl 0.07 
MS406 Connoquenessing Groundwater 10/15/14 0.21 0.0002 0.0014 bdl 0.0024 bdl 0.22 
MS407 Connoquenessing Groundwater 10/15/14 0.21 0.0001 0.0029 bdl 0.0024 bdl 0.16 
MS408 Connoquenessing Groundwater 10/15/14 0.10 0.0001 0.0017 bdl 0.0042 0.0001 0.08 
MS409 Connoquenessing Groundwater 10/15/14 0.49 0.0003 0.0014 0.0001 0.0072 bdl 0.29 
MS410 Connoquenessing Groundwater 10/29/14 0.19 0.0012 0.0009 bdl 0.0053 0.0002 0.14 
MS412 Connoquenessing Groundwater 10/29/14 0.25 0.0002 0.0004 bdl 0.0032 0.0001 0.12 
MS413 Connoquenessing Groundwater 10/29/14 0.58 0.0002 0.0008 bdl 0.0029 0.0001 0.48 
MS414 Connoquenessing Groundwater 10/29/14 0.75 0.0002 0.0010 bdl 0.0028 0.0001 0.58 
MS415 Connoquenessing Groundwater 10/29/14 0.23 bdl 0.0010 bdl 0.0037 0.0001 0.06 
MS416 Connoquenessing Groundwater 10/29/14 0.06 0.0001 0.0008 bdl 0.0027 0.0001 0.13 
MS417 Connoquenessing Groundwater 10/29/14 0.35 bdl 0.0009 bdl 0.0035 0.0001 0.17 
MS418 Connoquenessing Groundwater 10/29/14 0.53 bdl 0.0003 bdl 0.0025 0.0002 0.20 
MS419 Connoquenessing Groundwater 10/29/14 0.09 bdl 0.0008 bdl 0.0035 bdl 0.21 
MS420 Connoquenessing Groundwater 11/9/14 0.21 bdl 0.0016 bdl 0.0027 bdl 0.14 
MS421 Connoquenessing Groundwater 11/12/14 0.70 0.0007 0.0008 bdl 0.0048 0.0002 0.25 
MS422 Connoquenessing Groundwater 11/12/14 0.41 0.0006 0.0008 bdl 0.0062 0.0003 0.24 
MS423 Connoquenessing Groundwater 11/20/14 0.03 bdl 0.0003 bdl 0.0008 0.0004 0.04 
MS424 Connoquenessing Groundwater 12/16/14 0.50 bdl bdl bdl 0.0018 bdl 0.43 
MS428 Connoquenessing Groundwater 12/16/14 0.05 bdl bdl bdl 0.0011 bdl 0.05 
MS429 Connoquenessing Groundwater 12/16/14 0.31 bdl bdl bdl 0.0010 bdl 0.61 
MS430 Connoquenessing Groundwater 12/16/14 0.06 bdl bdl bdl 0.0006 bdl 0.31 
MS431 Connoquenessing 
Surface 
Water 
12/16/14 0.02 bdl bdl bdl 0.0018 bdl 0.04 
MS434 Connoquenessing Groundwater 12/18/14 0.08 bdl bdl bdl 0.0020 0.0001 0.08 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS436 Connoquenessing Groundwater 1/15/15 0.61 bdl bdl <0.0001 0.0030 <0.0001 0.75 
MS437 Connoquenessing Groundwater 1/15/15 0.40 0.0001 bdl <0.0001 0.0031 <0.0001 0.94 
MS447 Connoquenessing Groundwater 2/6/15 0.05 0.0007 bdl <0.0001 0.0015 <0.0001 0.18 
MS448 Connoquenessing Groundwater 2/6/15 0.56 bdl bdl <0.0001 0.0013 <0.0001 0.07 
MS449 Connoquenessing Groundwater 2/6/15 0.08 bdl bdl <0.0001 0.0012 <0.0001 0.04 
MS450 Connoquenessing Groundwater 2/26/15 0.99 0.0002 bdl <0.0001 0.0047 0.0001 0.46 
MS451 Connoquenessing Groundwater 4/14/15 0.57 0.0006 0.0001 0.0001 0.0032 0.0001 0.26 
MS453 Connoquenessing Groundwater 4/30/15 0.25 bdl <0.0001 <0.0001 0.0059 <0.0001 0.63 
MS539 Connoquenessing Groundwater 8/18/15 0.11 0.0002 bdl 0.0001 0.0019 <0.0001 0.10 
MS540 Connoquenessing Groundwater 8/18/15 0.50 0.0003 <0.0001 <0.0001 0.0027 <0.0001 0.22 
MS541 Connoquenessing Groundwater 8/18/15 1.27 0.0002 bdl <0.0001 0.0017 <0.0001 0.76 
MS580 Connoquenessing Groundwater 9/15/15 0.65 0.0001 bdl bdl 0.0031 0.0001 0.19 
MS602 Connoquenessing Groundwater 10/8/15 1.11 0.0001 bdl <0.0001 0.0050 0.0001 1.73 
MS604 Connoquenessing Groundwater 10/8/15 1.08 0.0001 bdl <0.0001 0.0038 0.0001 1.75 
MS605 Connoquenessing Groundwater 10/16/15 1.08 0.0011 0.0001 0.0002 0.0080 0.0016 0.07 
MS606 Connoquenessing Groundwater 10/16/15 1.81 0.0006 0.0001 <0.0001 0.0017 0.0012 0.11 
MS607 Connoquenessing Groundwater 10/16/15 0.15 0.0005 <0.0001 <0.0001 0.0019 0.0009 0.04 
MS608 Connoquenessing Groundwater 10/16/15 0.40 0.0010 <0.0001 <0.0001 0.0022 0.0008 0.14 
MS609 Connoquenessing Groundwater 10/16/15 2.69 0.0003 <0.0001 <0.0001 0.0020 0.0006 0.21 
MS610 Connoquenessing Groundwater 10/16/15 0.73 0.0002 <0.0001 <0.0001 0.0017 0.0005 0.11 
MS625 Connoquenessing Groundwater 10/23/15 0.30 0.0002 <0.0001 <0.0001 0.0008 0.0004 0.03 
MS626 Connoquenessing Groundwater 10/23/15 0.96 0.0002 <0.0001 bdl 0.0008 0.0001 0.08 
MS627 Connoquenessing Groundwater 10/23/15 1.13 0.0003 <0.0001 <0.0001 0.0010 0.0001 0.26 
MS628 Connoquenessing Groundwater 10/23/15 0.24 0.0001 <0.0001 <0.0001 0.0020 0.0001 0.27 
MS629 Connoquenessing Groundwater 10/23/15 0.44 0.0005 <0.0001 <0.0001 0.0025 0.0001 0.12 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS630 Connoquenessing Groundwater 10/23/15 0.06 0.0003 <0.0001 bdl 0.0011 0.0001 0.05 
MS631 Connoquenessing Groundwater 10/30/15 0.41 0.0002 <0.0001 0.0002 0.0044 0.0001 0.58 
MS632 Connoquenessing Groundwater 10/30/15 0.37 0.0002 0.0001 0.0006 0.0025 0.0001 0.21 
MS633 Connoquenessing Groundwater 10/30/15 <0.01 0.0003 <0.0001 0.0001 0.0024 0.0001 <0.01 
MS634 Connoquenessing Groundwater 10/30/15 0.25 0.0001 0.0006 0.0002 0.0026 0.0001 0.29 
MS651 Connoquenessing 
Surface 
Water 
11/23/15 0.03 0.0002 0.0002 <0.0001 0.0011 0.0005 0.04 
MS652 Connoquenessing Groundwater 11/23/15 0.10 0.0002 0.0018 0.0001 0.0021 0.0004 0.10 
MS653 Connoquenessing 
Surface 
Water 
11/23/15 0.04 0.0001 0.0001 <0.0001 0.0019 0.0004 0.09 
MS654 Connoquenessing Groundwater 11/23/15 0.03 0.0001 <0.0001 <0.0001 0.0027 0.0002 0.08 
MS673 Connoquenessing Groundwater 1/11/16 <0.01 0.0002 <0.0001 <0.0001 0.0041 0.0001 0.00 
MS674 Connoquenessing Groundwater 1/11/16 <0.01 0.0001 <0.0001 <0.0001 0.0052 0.0001 0.00 
MS758 Connoquenessing 
Surface 
Water 
4/5/16 0.31 0.0007 0.0002 bdl 0.0036 0.0014 0.22 
MS759 Connoquenessing Groundwater 4/5/16 0.11 0.0004 0.0001 bdl 0.0017 0.0011 0.05 
MS760 Connoquenessing Groundwater 4/5/16 0.73 0.0002 <0.0001 bdl 0.0021 0.0007 0.17 
MS761 Connoquenessing Groundwater 4/5/16 1.46 0.0006 <0.0001 <0.0001 0.0032 0.0006 0.26 
MS762 Connoquenessing Groundwater 4/5/16 0.06 bdl 0.0002 <0.0001 0.0025 0.0004 0.07 
MS763 Connoquenessing Groundwater 4/5/16 0.09 0.0003 0.0001 bdl 0.0012 0.0004 0.09 
MS764 Connoquenessing Groundwater 4/5/16 0.18 0.0002 0.0001 bdl 0.0011 0.0003 0.37 
MS765 Connoquenessing Groundwater 4/5/16 0.83 <0.0001 0.0001 bdl 0.0013 0.0003 0.12 
MS782 Connoquenessing Groundwater 5/12/16 <0.01 0.0001 <0.0001 bdl 0.0027 0.0002 <0.01 
MS818 Connoquenessing Groundwater 8/15/16 0.06 0.0005 0.0003 bdl 0.001 0.0007 0.02 
MS860 Connoquenessing Groundwater 10/11/16 0.43 bdl bdl bdl bdl bdl 0.09 
MS094 Kiskiminetas Groundwater 11/25/12 0.04 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS152 Kiskiminetas Groundwater 2/3/13 0.42 bdl bdl bdl bdl bdl 0.55 
MS153 Kiskiminetas Groundwater 2/6/13 0.06 bdl bdl bdl bdl bdl 0.02 
MS341 Kiskiminetas Groundwater 7/23/14 0.47 0.0034 0.0003 <0.00001 0.0033 0.0001 0.50 
MS343 Kiskiminetas Groundwater 7/23/14 0.08 0.0006 0.0004 <0.00001 0.0030 0.0002 0.04 
MS435 Kiskiminetas Groundwater 1/14/15 0.04 bdl bdl <0.0001 0.0028 <0.0001 0.07 
MS444 Kiskiminetas Groundwater 1/29/15 0.04 bdl bdl <0.0001 0.0022 <0.0001 0.04 
MS445 Kiskiminetas Groundwater 2/4/15 0.10 bdl bdl <0.0001 0.0043 <0.0001 0.07 
MS446 Kiskiminetas Groundwater 2/4/15 0.40 0.0002 bdl <0.0001 0.0051 <0.0001 0.14 
MS130 Lower Allegheny Groundwater 1/22/13 0.24 0.0005 bdl 0.0001 bdl 0.0001 0.09 
MS131 Lower Allegheny Groundwater 1/22/13 0.35 0.0006 bdl <0.0001 <0.0001 0.0001 0.13 
MS132 Lower Allegheny Groundwater 1/22/13 0.34 0.0006 0.0005 <0.0001 bdl 0.0001 0.12 
MS133 Lower Allegheny Groundwater 1/22/13 1.00 0.0001 0.0002 0.0001 bdl 0.0001 0.29 
MS134 Lower Allegheny Groundwater 1/22/13 0.19 0.0003 bdl 0.0001 bdl 0.0001 0.07 
MS135 Lower Allegheny Groundwater 1/22/13 0.33 0.0001 0.0003 0.0001 bdl 0.0001 0.11 
MS136 Lower Allegheny 
Surface 
Water 
1/22/13 0.13 0.0001 bdl <0.0001 bdl 0.0001 0.04 
MS137 Lower Allegheny Groundwater 1/22/13 0.15 0.0001 0.0001 0.0001 bdl 0.0001 0.13 
MS141 Lower Allegheny Groundwater 1/22/13 0.10 0.0003 0.0001 0.0001 <0.0001 0.0002 0.03 
MS169 Lower Allegheny Groundwater 4/12/13 0.03 0.0003 bdl <0.0001 0.0004 0.0001 0.07 
MS194 Lower Allegheny Groundwater 7/12/13 2.31 <0.0001 bdl bdl 0.0001 <0.0001 4.58 
MS195 Lower Allegheny Groundwater 7/12/13 2.49 <0.0001 bdl bdl 0.0001 <0.0001 7.03 
MS209 Lower Allegheny Groundwater 8/16/13 0.10 0.0020 0.0005 <0.0001 <0.0001 0.0002 0.19 
MS212 Lower Allegheny Groundwater 8/16/13 1.25 <0.0001 bdl bdl <0.0001 <0.0001 0.29 
MS213 Lower Allegheny Groundwater 8/16/13 1.33 bdl bdl bdl <0.0001 <0.0001 3.74 
MS214 Lower Allegheny Groundwater 8/16/13 1.46 bdl bdl bdl bdl bdl 5.54 
MS222 Lower Allegheny Groundwater 9/13/13 0.69 0.0002 bdl 0.0000 0.0001 0.0001 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS226 Lower Allegheny Groundwater 9/26/13 0.85 0.0001 bdl bdl 0.0001 <0.0001 0.49 
MS227 Lower Allegheny Groundwater 9/26/13 0.92 <0.0001 bdl 0.0008 <0.0001 <0.0001 3.01 
MS228 Lower Allegheny Groundwater 9/26/13 0.07 <0.0001 bdl 0.0001 0.0001 0.0001 0.02 
MS399 Lower Allegheny Groundwater 9/24/14 0.71 0.0005 0.0001 0.0001 0.0031 0.0001 0.26 
MS441 Lower Allegheny Groundwater 1/22/15 0.30 bdl bdl <0.0001 0.0078 0.0001 0.18 
MS442 Lower Allegheny Groundwater 1/22/15 1.33 0.0003 bdl <0.0001 0.0022 0.0001 0.25 
MS443 Lower Allegheny Groundwater 1/29/15 0.36 0.0003 bdl 0.0001 0.0028 <0.0001 0.11 
MS476 Lower Allegheny 
Surface 
Water 
6/11/15 0.49 0.0007 bdl 0.0001 0.0019 0.0001 0.08 
MS477 Lower Allegheny 
Surface 
Water 
6/11/15 0.36 0.0008 bdl bdl 0.0026 0.0001 0.06 
MS478 Lower Allegheny 
Surface 
Water 
6/11/15 0.40 0.0008 bdl bdl 0.0032 0.0002 0.05 
MS479 Lower Allegheny 
Surface 
Water 
6/11/15 0.13 0.0014 bdl bdl 0.0056 0.0002 0.06 
MS480 Lower Allegheny 
Surface 
Water 
6/11/15 0.70 0.0008 bdl 0.0001 0.0035 0.0001 0.12 
MS487 Lower Allegheny Groundwater 6/19/15 0.18 0.0004 bdl 0.0001 0.0025 0.0002 0.11 
MS488 Lower Allegheny Groundwater 6/19/15 1.93 0.0007 bdl bdl 0.0035 0.0001 0.30 
MS496 Lower Allegheny 
Surface 
Water 
7/2/15 0.30 0.0004 bdl <0.0001 0.0008 0.0001 0.04 
MS497 Lower Allegheny 
Surface 
Water 
7/2/15 0.15 0.0005 0.0002 <0.0001 <0.001 0.0001 0.03 
MS498 Lower Allegheny 
Surface 
Water 
7/2/15 0.17 0.0005 bdl 0.0001 <0.001 0.0001 0.03 
MS499 Lower Allegheny 
Surface 
Water 
7/2/15 0.16 0.0008 bdl <0.0001 <0.001 0.0001 0.03 
MS500 Lower Allegheny 
Surface 
Water 
7/2/15 0.14 0.0004 0.0320 <0.0001 0.0010 0.0001 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS501 Lower Allegheny 
Surface 
Water 
7/2/15 0.33 0.0004 0.0015 <0.0001 0.0006 0.0002 0.05 
MS502 Lower Allegheny 
Surface 
Water 
7/2/15 0.17 0.0003 0.0004 <0.0001 <0.001 0.0001 0.03 
MS504 Lower Allegheny Groundwater 7/7/15 0.37 0.0003 0.0006 <0.0001 0.0006 <0.0001 0.11 
MS505 Lower Allegheny 
Surface 
Water 
7/7/15 0.14 0.0003 0.0003 0.0002 <0.001 0.0001 0.05 
MS506 Lower Allegheny 
Surface 
Water 
7/7/15 0.11 0.0004 0.0001 0.0002 <0.001 0.0003 0.05 
MS507 Lower Allegheny Groundwater 7/7/15 0.73 0.0002 bdl <0.0001 0.0005 <0.0001 0.21 
MS508 Lower Allegheny Groundwater 7/7/15 0.16 0.0003 bdl 0.0003 0.0006 0.0006 0.05 
MS526 Lower Allegheny 
Surface 
Water 
8/4/15 0.35 0.0001 bdl <0.0001 0.0005 <0.0001 0.04 
MS527 Lower Allegheny 
Surface 
Water 
8/4/15 0.20 0.0004 bdl <0.0001 0.0025 0.0001 0.03 
MS528 Lower Allegheny 
Surface 
Water 
8/4/15 0.23 0.0001 bdl <0.0001 0.0022 0.0001 0.05 
MS529 Lower Allegheny 
Surface 
Water 
8/4/15 0.24 0.0002 bdl <0.0001 0.0006 0.0001 0.04 
MS530 Lower Allegheny 
Surface 
Water 
8/4/15 0.13 0.0010 0.0018 <0.0001 0.0009 0.0001 0.04 
MS531 Lower Allegheny 
Surface 
Water 
8/4/15 0.53 0.0004 bdl 0.0001 0.0006 0.0001 0.06 
MS532 Lower Allegheny 
Surface 
Water 
8/4/15 0.26 0.0003 bdl <0.0001 0.0012 0.0002 0.04 
MS559 Lower Allegheny 
Surface 
Water 
9/5/15 0.31 0.0004 bdl bdl 0.0033 0.0005 0.03 
MS560 Lower Allegheny 
Surface 
Water 
9/5/15 0.19 0.0006 bdl bdl 0.0021 0.0005 0.03 
MS561 Lower Allegheny 
Surface 
Water 
9/5/15 0.23 0.0004 bdl bdl 0.0016 0.0004 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS562 Lower Allegheny 
Surface 
Water 
9/5/15 0.23 0.0002 bdl bdl 0.0012 0.0004 0.04 
MS563 Lower Allegheny 
Surface 
Water 
9/5/15 0.15 0.0011 <0.0001 <0.001 0.0012 0.0003 0.05 
MS564 Lower Allegheny 
Surface 
Water 
9/5/15 0.24 0.0006 bdl bdl 0.0013 0.0003 0.03 
MS565 Lower Allegheny 
Surface 
Water 
9/5/15 0.41 0.0006 bdl bdl 0.0016 0.0003 0.04 
MS577 Lower Allegheny Groundwater 9/10/15 0.25 0.0004 bdl <0.001 0.0475 0.0001 0.09 
MS579 Lower Allegheny Groundwater 9/10/15 0.35 0.0002 bdl bdl 0.0028 0.0001 0.08 
MS592 Lower Allegheny 
Surface 
Water 
9/30/15 0.06 0.0005 bdl <0.0001 0.0020 0.0003 0.02 
MS594 Lower Allegheny Groundwater 9/30/15 0.72 0.0028 bdl <0.0001 0.0022 0.0001 0.03 
MS611 Lower Allegheny 
Surface 
Water 
10/17/15 0.33 0.0003 <0.0001 <0.0001 0.0014 0.0006 0.03 
MS612 Lower Allegheny 
Surface 
Water 
10/17/15 0.18 0.0006 <0.0001 <0.0001 0.0025 0.0005 0.02 
MS613 Lower Allegheny 
Surface 
Water 
10/17/15 0.18 0.0005 <0.0001 <0.0001 0.0016 0.0004 0.02 
MS614 Lower Allegheny 
Surface 
Water 
10/17/15 0.19 0.0005 <0.0001 <0.0001 0.0017 0.0003 0.02 
MS615 Lower Allegheny 
Surface 
Water 
10/17/15 0.14 0.0009 0.0001 <0.0001 0.0024 0.0003 0.03 
MS616 Lower Allegheny 
Surface 
Water 
10/17/15 0.50 0.0005 <0.0001 <0.0001 0.0012 0.0003 0.04 
MS617 Lower Allegheny 
Surface 
Water 
10/17/15 0.25 0.0003 <0.0001 <0.0001 0.0032 0.0003 0.03 
MS641 Lower Allegheny Groundwater 11/13/15 0.49 0.0001 <0.0001 0.0002 0.0144 0.0001 0.15 
MS683 Lower Allegheny 
Surface 
Water 
1/16/16 0.39 0.0002 bdl 0.0004 0.0013 0.0001 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS684 Lower Allegheny 
Surface 
Water 
1/16/16 0.30 0.0003 bdl <0.0001 0.0015 0.0001 0.04 
MS685 Lower Allegheny 
Surface 
Water 
1/16/16 0.32 0.0003 bdl 0.0001 0.0009 0.0001 0.04 
MS686 Lower Allegheny 
Surface 
Water 
1/16/16 0.33 0.0003 bdl <0.0001 0.0014 0.0001 0.04 
MS687 Lower Allegheny 
Surface 
Water 
1/16/16 0.20 0.0002 <0.0001 0.0001 0.0005 0.0001 0.03 
MS688 Lower Allegheny 
Surface 
Water 
1/16/16 0.45 0.0003 bdl 0.0001 0.0008 0.0001 0.06 
MS689 Lower Allegheny 
Surface 
Water 
1/16/16 0.25 0.0002 bdl 0.0001 0.0007 0.0001 0.04 
MS711 Lower Allegheny 
Surface 
Water 
2/18/16 0.41 0.0001 bdl <0.0001 0.0015 0.0002 0.04 
MS713 Lower Allegheny 
Surface 
Water 
2/18/16 0.26 0.0002 0.0007 0.0001 0.0006 0.0001 0.04 
MS714 Lower Allegheny 
Surface 
Water 
2/18/16 0.34 0.0002 0.0003 0.0001 0.0008 0.0001 0.05 
MS715 Lower Allegheny 
Surface 
Water 
2/18/16 0.38 0.0003 bdl 0.0001 0.0011 0.0001 0.05 
MS716 Lower Allegheny 
Surface 
Water 
2/18/16 0.19 0.0003 bdl 0.0001 0.0007 0.0002 0.03 
MS717 Lower Allegheny 
Surface 
Water 
2/18/16 0.43 0.0005 bdl 0.0001 0.0017 0.0002 0.06 
MS718 Lower Allegheny 
Surface 
Water 
2/18/16 0.22 0.0001 bdl 0.0005 0.0008 <0.0001 0.04 
MS744 Lower Allegheny 
Surface 
Water 
3/22/16 0.37 0.0002 bdl bdl 0.0018 0.0023 0.04 
MS745 Lower Allegheny 
Surface 
Water 
3/22/16 0.36 0.0003 bdl bdl 0.0010 0.0028 0.04 
MS747 Lower Allegheny 
Surface 
Water 
3/22/16 0.30 0.0004 bdl bdl 0.0016 0.0022 0.05 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS748 Lower Allegheny 
Surface 
Water 
3/22/16 0.33 0.0004 bdl bdl 0.0014 0.0024 0.05 
MS749 Lower Allegheny 
Surface 
Water 
3/22/16 0.21 0.0005 bdl bdl 0.0011 0.0015 0.03 
MS750 Lower Allegheny 
Surface 
Water 
3/22/16 0.48 0.0002 bdl bdl 0.0007 0.0019 0.06 
MS751 Lower Allegheny 
Surface 
Water 
3/22/16 0.32 0.0002 bdl bdl 0.0010 0.0025 0.04 
MS784 Lower Allegheny 
Surface 
Water 
5/15/16 0.45 0.0001 <0.0001 <0.0001 <0.001 0.0001 0.04 
MS785 Lower Allegheny 
Surface 
Water 
5/15/16 0.34 0.0004 <0.0001 bdl 0.0012 0.0002 0.04 
MS786 Lower Allegheny 
Surface 
Water 
5/15/16 0.38 0.0004 <0.0001 bdl 0.0012 0.0002 0.05 
MS787 Lower Allegheny 
Surface 
Water 
5/15/16 0.40 0.0004 <0.0001 <0.0001 0.0008 0.0001 0.05 
MS788 Lower Allegheny 
Surface 
Water 
5/15/16 0.16 0.0004 0.0002 0.0001 <0.001 0.0001 0.04 
MS789 Lower Allegheny 
Surface 
Water 
5/15/16 0.68 0.0003 <0.0001 bdl <0.001 0.0001 0.07 
MS790 Lower Allegheny 
Surface 
Water 
5/15/16 0.39 0.0002 <0.0001 0.0003 0.0008 0.0001 0.16 
MS794 Lower Allegheny 
Surface 
Water 
6/1/16 0.24 0.0008 <0.0001 <0.0001 <0.001 0.0001 0.08 
MS795 Lower Allegheny 
Surface 
Water 
6/1/16 0.23 0.0003 <0.0001 <0.0001 <0.001 0.0002 0.08 
MS796 Lower Allegheny 
Surface 
Water 
6/1/16 0.18 0.0013 <0.0001 <0.0001 <0.001 0.0001 0.08 
MS797 Lower Allegheny 
Surface 
Water 
6/1/16 0.25 0.0002 <0.0001 <0.0001 <0.001 0.0001 0.08 
MS804 Lower Allegheny 
Surface 
Water 
6/25/16 0.36 0.0002 0.0001 bdl bdl 0.0002 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS805 Lower Allegheny 
Surface 
Water 
6/25/16 0.25 0.0006 <0.0001 bdl bdl 0.0002 0.03 
MS806 Lower Allegheny 
Surface 
Water 
6/25/16 0.27 0.0004 bdl bdl bdl 0.0002 0.04 
MS807 Lower Allegheny 
Surface 
Water 
6/25/16 0.29 0.0003 bdl bdl bdl 0.0002 0.04 
MS808 Lower Allegheny 
Surface 
Water 
6/25/16 0.15 0.0011 0.0116 bdl bdl 0.0002 0.03 
MS809 Lower Allegheny 
Surface 
Water 
6/25/16 0.50 0.0004 0.0002 bdl bdl 0.0001 0.05 
MS810 Lower Allegheny 
Surface 
Water 
6/25/16 0.27 0.0002 <0.0001 bdl bdl 0.0001 0.04 
MS811 Lower Allegheny 
Surface 
Water 
7/23/16 0.33 0.0012 0.0001 0.0006 0.001 0.0020 0.03 
MS812 Lower Allegheny 
Surface 
Water 
7/23/16 0.24 0.0013 0.0001 <0.0001 0.001 0.0011 0.04 
MS813 Lower Allegheny 
Surface 
Water 
7/23/16 0.27 0.0006 bdl <0.0001 <0.001 0.0007 0.04 
MS814 Lower Allegheny 
Surface 
Water 
7/23/16 0.29 0.0005 <0.0001 0.0001 <0.001 0.0005 0.07 
MS815 Lower Allegheny 
Surface 
Water 
7/23/16 0.12 0.0020 0.0009 <0.0001 <0.001 0.0004 0.04 
MS816 Lower Allegheny 
Surface 
Water 
7/23/16 0.63 0.0008 bdl <0.0001 <0.001 0.0003 0.05 
MS817 Lower Allegheny 
Surface 
Water 
7/23/16 0.29 0.0005 bdl 0.0002 <0.001 0.0002 0.07 
MS819 Lower Allegheny Groundwater 8/15/16 0.69 0.0005 0.0001 bdl <0.001 0.0004 0.12 
MS820 Lower Allegheny Groundwater 8/15/16 0.69 0.0009 <0.0001 bdl <0.001 0.0003 0.14 
MS821 Lower Allegheny Groundwater 8/15/16 0.79 0.0005 bdl bdl <0.001 0.0003 0.18 
MS822 Lower Allegheny Groundwater 8/15/16 0.78 0.0006 bdl bdl 0.001 0.0002 0.08 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS823 Lower Allegheny Groundwater 8/15/16 0.74 0.0016 0.0001 bdl <0.001 0.0002 0.08 
MS824 Lower Allegheny Groundwater 8/16/16 0.46 0.0002 bdl bdl <0.001 0.0002 0.10 
MS825 Lower Allegheny Groundwater 8/16/16 0.23 0.0003 bdl bdl <0.001 0.0002 0.06 
MS826 Lower Allegheny Groundwater 8/16/16 0.20 0.0004 <0.0001 bdl <0.001 0.0001 0.11 
MS827 Lower Allegheny Groundwater 8/16/16 0.22 0.0002 0.0001 <0.0001 <0.001 0.0001 0.01 
MS828 Lower Allegheny Groundwater 8/16/16 2.40 0.0032 bdl 0.0034 0.003 0.0014 0.31 
MS829 Lower Allegheny Groundwater 8/19/16 0.12 0.0016 bdl bdl 0.007 0.0001 0.08 
MS830 Lower Allegheny Groundwater 8/19/16 0.37 0.0001 bdl <0.0001 <0.001 0.0001 0.25 
MS831 Lower Allegheny Groundwater 8/19/16 0.61 0.0002 bdl bdl <0.001 0.0001 0.19 
MS832 Lower Allegheny Groundwater 8/19/16 0.94 0.0004 bdl 0.0009 <0.001 0.0003 0.18 
MS833 Lower Allegheny Groundwater 8/19/16 2.51 0.0017 bdl bdl <0.001 0.0001 0.14 
MS834 Lower Allegheny 
Surface 
Water 
8/26/16 0.40 0.0001 0.0001 0.0018 bdl 0.0001 0.04 
MS835 Lower Allegheny 
Surface 
Water 
8/26/16 0.27 0.0006 0.0003 0.0020 bdl 0.0002 0.04 
MS836 Lower Allegheny 
Surface 
Water 
8/26/16 0.29 0.0002 0.0001 0.0020 <0.001 0.0002 0.04 
MS837 Lower Allegheny 
Surface 
Water 
8/26/16 0.33 0.0002 0.0002 0.0018 <0.001 0.0002 0.12 
MS838 Lower Allegheny 
Surface 
Water 
8/26/16 0.15 0.0018 0.0004 0.0021 <0.001 0.0002 0.05 
MS839 Lower Allegheny 
Surface 
Water 
8/26/16 0.65 0.0006 0.0001 0.0021 <0.001 0.0002 0.06 
MS840 Lower Allegheny 
Surface 
Water 
8/26/16 0.34 0.0005 bdl 0.0022 <0.001 0.0001 0.05 
MS841 Lower Allegheny 
Surface 
Water 
9/16/16 0.36 0.0004 0.0005 bdl bdl 0.0005 0.04 
MS842 Lower Allegheny 
Surface 
Water 
9/16/16 0.23 0.0008 0.0021 bdl bdl 0.0005 0.03 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS843 Lower Allegheny 
Surface 
Water 
9/16/16 0.25 0.0004 bdl bdl bdl 0.0003 0.03 
MS844 Lower Allegheny 
Surface 
Water 
9/16/16 0.29 0.0004 bdl bdl bdl 0.0002 0.05 
MS845 Lower Allegheny 
Surface 
Water 
9/16/16 0.14 0.0017 0.0023 bdl bdl 0.0002 0.05 
MS846 Lower Allegheny 
Surface 
Water 
9/16/16 0.66 0.0009 bdl bdl bdl 0.0002 0.06 
MS847 Lower Allegheny 
Surface 
Water 
9/16/16 0.31 0.0004 0.0069 bdl bdl 0.0001 0.08 
MS848 Lower Allegheny 
Surface 
Water 
9/16/16 0.73 0.0001 0.0910 0.0001 bdl 0.0001 0.60 
MS850 Lower Allegheny Groundwater 9/25/16 1.31 0.0015 0.0024 bdl 0.007 <0.0001 0.23 
MS851 Lower Allegheny Groundwater 9/25/16 0.31 0.0005 0.0010 bdl <0.001 bdl 0.04 
MS852 Lower Allegheny Groundwater 9/25/16 0.12 0.0031 bdl bdl bdl bdl 0.27 
MS853 Lower Allegheny Groundwater 9/25/16 0.34 0.0001 0.0030 bdl bdl bdl 0.04 
MS854 Lower Allegheny Groundwater 9/25/16 1.03 0.0001 0.0014 bdl bdl bdl 0.28 
MS855 Lower Allegheny Groundwater 9/25/16 1.59 bdl bdl bdl bdl bdl 5.09 
MS856 Lower Allegheny Groundwater 9/25/16 <0.01 bdl bdl bdl bdl bdl 0.02 
MS857 Lower Allegheny Groundwater 9/25/16 0.68 <0.0001 bdl bdl bdl bdl 0.53 
MS858 Lower Allegheny Groundwater 9/25/16 1.09 bdl 0.0326 bdl bdl bdl 0.24 
MS861 Lower Allegheny 
Surface 
Water 
10/14/16 0.37 <0.0001 bdl bdl bdl bdl 0.04 
MS862 Lower Allegheny 
Surface 
Water 
10/14/16 0.37 0.0001 0.0017 0.0002 bdl bdl 0.08 
MS863 Lower Allegheny 
Surface 
Water 
10/14/16 1.13 bdl 0.2272 0.0016 bdl bdl 1.58 
MS864 Lower Allegheny 
Surface 
Water 
10/14/16 0.27 0.0002 0.0241 0.0001 bdl <0.0001 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS865 Lower Allegheny 
Surface 
Water 
10/14/16 0.25 0.0002 0.0009 <0.0001 bdl bdl 0.04 
MS866 Lower Allegheny 
Surface 
Water 
10/14/16 0.27 0.0003 bdl <0.0001 bdl bdl 0.04 
MS867 Lower Allegheny 
Surface 
Water 
10/14/16 0.15 0.0015 0.0019 <0.0001 bdl bdl 0.04 
MS868 Lower Allegheny 
Surface 
Water 
10/14/16 0.75 0.0003 bdl bdl bdl bdl 0.06 
MS869 Lower Allegheny 
Surface 
Water 
10/14/16 0.30 0.0001 bdl <0.0001 bdl 0.0011 0.04 
MS887 Lower Allegheny 
Surface 
Water 
11/5/16 0.35 0.0005 0.0409 0.0001 0.000 0.0009 0.05 
MS888 Lower Allegheny 
Surface 
Water 
11/5/16 0.28 0.0005 0.0022 0.0001 0.000 0.0007 0.05 
MS889 Lower Allegheny 
Surface 
Water 
11/5/16 0.28 0.0005 0.0035 0.0001 0.000 0.0011 0.05 
MS890 Lower Allegheny 
Surface 
Water 
11/5/16 0.32 0.0006 0.0016 0.0001 0.000 0.0029 0.04 
MS891 Lower Allegheny 
Surface 
Water 
11/5/16 0.26 0.0006 0.0013 <0.0001 0.000 0.0009 0.04 
MS892 Lower Allegheny 
Surface 
Water 
11/5/16 0.29 0.0006 0.0022 0.0001 0.000 0.0005 0.05 
MS893 Lower Allegheny 
Surface 
Water 
11/5/16 0.40 0.0011 0.0022 0.0001 0.000 0.0013 0.05 
MS894 Lower Allegheny 
Surface 
Water 
11/5/16 0.37 0.0012 0.0012 0.0001 0.000 0.0007 0.05 
MS895 Lower Allegheny 
Surface 
Water 
11/5/16 0.30 0.0009 0.0014 0.0001 0.000 0.0008 0.05 
MS896 Lower Allegheny 
Surface 
Water 
11/5/16 0.36 0.0008 0.0014 0.0001 0.000 0.0010 0.05 
MS897 Lower Allegheny 
Surface 
Water 
11/5/16 0.24 0.0005 0.0123 0.0001 0.000 0.0014 0.05 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS898 Lower Allegheny 
Surface 
Water 
11/5/16 0.31 0.0008 0.0027 0.0001 0.000 0.0011 0.08 
MS899 Lower Allegheny 
Surface 
Water 
11/5/16 0.24 0.0004 0.0012 0.0001 0.000 0.0010 0.04 
MS900 Lower Allegheny 
Surface 
Water 
11/5/16 0.25 0.0003 0.0020 0.0002 0.000 0.0019 0.09 
MS901 Lower Allegheny 
Surface 
Water 
11/5/16 0.22 0.0004 0.0108 <0.0001 0.000 0.0009 0.04 
MS902 Lower Allegheny 
Surface 
Water 
11/5/16 0.23 0.0004 0.0040 0.0001 0.000 0.0008 0.04 
MS903 Lower Allegheny 
Surface 
Water 
11/5/16 0.20 0.0004 0.0133 0.0006 0.000 0.0011 0.04 
MS904 Lower Allegheny 
Surface 
Water 
11/5/16 0.20 0.0005 0.0217 0.0001 0.000 0.0009 0.04 
MS905 Lower Allegheny 
Surface 
Water 
11/5/16 0.20 0.0003 0.0027 0.0001 0.000 0.0024 0.05 
MS906 Lower Allegheny 
Surface 
Water 
11/11/16 0.36 0.0001 0.0011 0.0001 <0.0001 0.0001 0.04 
MS907 Lower Allegheny 
Surface 
Water 
11/11/16 0.61 0.0001 0.0354 0.0002 0.000 0.0001 0.79 
MS908 Lower Allegheny 
Surface 
Water 
11/11/16 0.60 0.0001 0.0370 0.0009 0.000 0.0001 0.48 
MS909 Lower Allegheny 
Surface 
Water 
11/11/16 0.33 0.0002 0.0066 0.0004 0.000 0.0007 0.35 
MS910 Lower Allegheny 
Surface 
Water 
11/11/16 0.22 0.0004 0.0017 <0.0001 0.000 0.0002 0.03 
MS911 Lower Allegheny 
Surface 
Water 
11/11/16 0.24 0.0004 0.0020 <0.0001 0.000 0.0017 0.03 
MS912 Lower Allegheny 
Surface 
Water 
11/11/16 0.09 0.0003 0.0255 0.0002 0.000 0.0001 0.03 
MS913 Lower Allegheny 
Surface 
Water 
11/11/16 0.58 0.0003 0.0022 0.0001 <0.0001 0.0001 0.06 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS914 Lower Allegheny 
Surface 
Water 
11/11/16 0.27 0.0002 0.0020 0.0001 0.000 0.0001 0.04 
MS916 Lower Allegheny Groundwater 11/13/16 0.18 0.0036 0.0011 0.0003 0.000 <0.0001 0.36 
MS917 Lower Allegheny Groundwater 11/13/16 0.30 0.0011 0.0010 0.0001 0.000 <0.0001 0.10 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 0.75 0.0028 bdl 0.0001 <0.0001 bdl 0.06 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.25 0.0008 0.0002 0.0001 <0.0001 0.0001 0.11 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 0.39 0.0001 bdl <0.0001 bdl 0.0001 0.05 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 1.97 0.0006 bdl bdl bdl 0.0001 0.67 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 0.56 0.0002 bdl bdl bdl 0.0001 0.09 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 1.41 0.0002 bdl 0.0001 0.0000 0.0002 0.17 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 3.00 0.0001 bdl bdl 0.0000 0.0001 0.50 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 0.60 bdl bdl bdl 0.0034 bdl 0.06 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 0.27 bdl bdl bdl 0.0016 bdl 0.15 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 0.40 bdl bdl bdl 0.0031 bdl 0.08 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 0.27 bdl bdl bdl 0.0014 bdl 0.11 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 0.95 bdl bdl bdl 0.0003 bdl 0.46 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 0.30 bdl bdl bdl 0.0010 bdl 0.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 0.37 bdl bdl bdl 0.0024 bdl 0.16 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 0.24 bdl bdl bdl bdl bdl 0.08 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 0.23 bdl bdl bdl 0.0023 bdl 0.07 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 0.38 bdl bdl bdl 0.0006 bdl 0.08 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 0.92 bdl bdl bdl 0.0019 bdl 0.06 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 0.41 bdl bdl bdl 0.0013 bdl 1.08 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 0.42 bdl bdl bdl 0.0024 bdl 0.06 
MS331 
Lower 
Monongahela 
Surface 
Water 
7/1/14 1.56 0.0014 0.0003 0.0008 0.0107 0.0004 0.05 
MS332 
Lower 
Monongahela 
Surface 
Water 
7/1/14 0.48 0.1640 0.0001 0.0003 0.0184 0.0004 0.04 
MS339 
Lower 
Monongahela 
Surface 
Water 
7/22/14 1.55 0.0009 0.0005 0.0006 0.0039 0.0002 0.03 
MS340 
Lower 
Monongahela 
Surface 
Water 
7/22/14 1.03 0.1646 0.0003 0.0003 0.0024 0.0002 0.09 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 0.48 0.0008 bdl bdl 0.0037 0.0002 0.16 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 0.27 0.0009 0.0003 0.0001 0.0057 0.0003 0.20 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 0.48 0.0009 0.0001 bdl 0.0037 0.0002 0.14 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 0.33 0.0005 0.0001 bdl 0.0025 0.0002 0.16 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 0.02 0.0004 0.0001 bdl 0.0085 0.0001 0.01 
MS367 
Lower 
Monongahela 
Surface 
Water 
8/27/14 0.26 0.0013 0.0003 bdl 0.0014 0.0002 0.10 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 1.00 bdl bdl bdl bdl bdl 0.24 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 0.26 bdl bdl bdl bdl bdl 0.09 
MS370 
Lower 
Monongahela 
Surface 
Water 
8/27/14 0.33 bdl bdl bdl bdl bdl 0.11 
MS372 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.42 bdl bdl bdl 0.0009 bdl 0.13 
MS373 
Lower 
Monongahela 
Surface 
Water 
8/28/14 0.41 bdl bdl bdl bdl bdl 0.12 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 0.46 bdl bdl 0.0009 0.0092 <0.0001 0.22 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 1.41 bdl bdl <0.0001 0.0091 0.0001 0.03 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 0.35 bdl bdl <0.0001 0.0049 <0.0001 0.10 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 0.55 bdl <0.0001 0.0001 0.0207 0.0002 0.07 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 1.08 0.0020 bdl bdl 0.0028 0.0002 0.23 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 0.49 0.0007 bdl <0.0001 0.0031 0.0001 0.07 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 0.62 0.0017 bdl 0.0002 0.0033 0.0001 0.04 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.05 0.0003 bdl <0.0001 0.0022 0.0001 0.12 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 <0.01 0.0011 bdl <0.0001 0.0030 0.0001 <0.01 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.23 0.0007 bdl <0.0001 0.0015 0.0001 0.06 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 1.11 0.0006 <0.0001 bdl 0.0016 0.0012 0.03 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 0.29 0.0012 bdl bdl 0.0024 0.0009 0.05 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 0.31 0.0008 bdl bdl 0.0018 0.0008 0.07 
MS558 
Lower 
Monongahela 
Surface 
Water 
9/4/15 0.37 0.0007 bdl <0.001 <0.001 0.0007 0.08 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 2.04 0.0006 bdl bdl 0.0009 0.0012 0.09 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 0.65 0.0018 0.0002 0.0001 0.0014 0.0029 0.18 
MS793 
Lower 
Monongahela 
Surface 
Water 
5/17/16 1.57 0.0003 <0.0001 0.0007 <0.001 0.0001 0.01 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 2.40 0.0009 bdl <0.0001 bdl 0.0007 0.05 
MS871 
Lower 
Monongahela 
Surface 
Water 
10/18/16 1.27 0.0003 bdl 0.0001 bdl 0.0006 0.05 
MS872 
Lower 
Monongahela 
Surface 
Water 
10/18/16 2.01 0.0001 bdl 0.0002 bdl 0.0008 0.03 
MS873 
Lower 
Monongahela 
Surface 
Water 
10/18/16 1.16 0.0004 bdl <0.0001 bdl 0.0015 0.06 
MS700 Shenango Groundwater 2/5/16 0.15 0.0003 0.0009 0.0001 0.0453 0.0001 0.05 
MS701 Shenango Groundwater 2/5/16 0.27 0.0011 0.0025 <0.0001 0.0024 0.0001 0.22 
MS702 Shenango Groundwater 2/5/16 0.31 0.0005 bdl 0.0001 0.0260 <0.0001 0.22 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS059 Upper Ohio Groundwater 9/12/12 0.24 bdl bdl bdl bdl bdl 0.21 
MS060 Upper Ohio Groundwater 9/12/12 0.37 0.0014 bdl bdl bdl bdl 0.13 
MS061 Upper Ohio 
Surface 
Water 
9/12/12 0.18 0.0006 bdl bdl bdl 0.0001 0.17 
MS062 Upper Ohio 
Surface 
Water 
9/12/12 0.38 0.0021 bdl bdl bdl 0.0001 0.20 
MS063 Upper Ohio 
Surface 
Water 
9/12/12 0.31 bdl bdl bdl bdl bdl 0.23 
MS076 Upper Ohio Groundwater 11/2/12 0.26 0.0009 bdl bdl bdl bdl bdl 
MS077 Upper Ohio 
Surface 
Water 
11/2/12 0.18 bdl bdl bdl bdl bdl bdl 
MS078 Upper Ohio 
Surface 
Water 
11/2/12 0.27 0.0012 bdl bdl bdl bdl bdl 
MS079 Upper Ohio Groundwater 11/2/12 0.67 <0.001 bdl bdl bdl bdl 0.24 
MS084 Upper Ohio 
Surface 
Water 
11/2/12 0.15 0.0013 bdl bdl bdl bdl bdl 
MS108 Upper Ohio Groundwater 12/7/12 0.20 0.0006 0.0021 bdl 0.0005 0.0003 0.08 
MS151 Upper Ohio Groundwater 2/7/13 0.85 0.0005 bdl bdl bdl 0.0001 0.27 
MS252 Upper Ohio Groundwater 1/3/14 0.21 0.0002 0.0002 bdl 0.0006 bdl 0.27 
MS258 Upper Ohio 
Surface 
Water 
1/20/14 0.61 0.0006 bdl bdl 0.0482 0.0001 0.13 
MS259 Upper Ohio Groundwater 1/20/14 0.69 0.0005 bdl bdl 0.0405 0.0001 0.17 
MS260 Upper Ohio Groundwater 1/20/14 0.68 0.0006 bdl bdl 0.0421 0.0001 0.17 
MS261 Upper Ohio Groundwater 1/20/14 bdl 0.0005 bdl bdl 0.0054 0.0001 0.03 
MS263 Upper Ohio Groundwater 1/30/14 0.72 0.0031 bdl <0.0001 0.0201 0.0001 0.24 
MS264 Upper Ohio Groundwater 1/30/14 0.98 0.0007 bdl <0.0001 0.0241 0.0001 0.19 
MS265 Upper Ohio Groundwater 1/30/14 1.60 0.0026 bdl <0.0001 0.0609 0.0002 0.18 
MS266 Upper Ohio Groundwater 1/30/14 0.82 0.0006 bdl <0.0001 0.0138 0.0001 0.18 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS267 Upper Ohio Groundwater 2/6/14 0.81 0.0007 bdl <0.0001 0.0185 0.0001 0.17 
MS268 Upper Ohio Groundwater 2/6/14 0.00 0.0006 bdl <0.0001 0.0359 0.0001 0.03 
MS278 Upper Ohio Groundwater 3/19/14 0.32 0.0005 0.0040 0.0001 0.0335 0.0002 0.30 
MS279 Upper Ohio Groundwater 3/19/14 0.46 0.0004 0.0030 0.0000 0.0223 0.0002 0.10 
MS280 Upper Ohio Groundwater 3/19/14 0.32 0.0002 0.0012 0.0000 0.0586 0.0000 0.17 
MS281 Upper Ohio Groundwater 3/19/14 0.27 0.0005 0.0039 0.0000 0.0296 0.0004 0.20 
MS282 Upper Ohio Groundwater 3/19/14 0.47 0.0008 0.0045 0.0001 0.0209 0.0003 0.29 
MS283 Upper Ohio Groundwater 3/19/14 2.03 0.0015 0.0042 0.0000 0.0565 0.0001 0.29 
MS284 Upper Ohio Groundwater 3/19/14 0.24 0.0445 0.0034 0.0001 0.0221 0.0001 0.09 
MS285 Upper Ohio Groundwater 3/19/14 0.00 0.0007 0.0034 0.0001 0.0613 0.0001 0.03 
MS286 Upper Ohio Groundwater 3/19/14 0.55 0.0012 0.0041 0.0000 0.0181 0.0001 0.56 
MS287 Upper Ohio Groundwater 3/19/14 0.27 0.0005 0.0024 0.0000 0.0301 0.0001 0.12 
MS288 Upper Ohio Groundwater 3/19/14 0.54 0.0003 0.0043 0.0000 0.0380 0.0001 0.24 
MS289 Upper Ohio Groundwater 3/19/14 0.25 0.0005 0.0048 0.0001 0.0665 0.0001 0.23 
MS290 Upper Ohio Groundwater 3/19/14 0.51 0.0002 0.0030 0.0000 0.0307 0.0001 0.13 
MS290B Upper Ohio Groundwater 3/19/14               
MS291 Upper Ohio Groundwater 3/20/14 0.33 0.0010 0.0035 0.0000 <0.001 0.0001 0.08 
MS292 Upper Ohio Groundwater 3/20/14 0.25 0.0002 0.0034 0.0000 <0.001 0.0002 0.14 
MS293 Upper Ohio Groundwater 3/20/14 0.01 0.0002 0.0015 0.0000 <0.001 0.0001 0.00 
MS294 Upper Ohio Groundwater 3/20/14 0.49 0.0001 0.0015 0.0000 <0.001 0.0015 0.20 
MS295 Upper Ohio Groundwater 3/20/14 0.42 0.0003 0.0029 0.0000 <0.001 0.0001 0.14 
MS296 Upper Ohio Groundwater 3/20/14 0.54 0.0010 0.0037 0.0000 <0.001 0.0001 0.08 
MS371 Upper Ohio Groundwater 8/28/14 0.33 bdl bdl bdl 0.0149 bdl 0.20 
MS374 Upper Ohio Groundwater 8/28/14 0.71 bdl bdl bdl 0.0005 bdl 0.23 
MS438 Upper Ohio Groundwater 1/20/15 0.39 0.0010 bdl <0.0001 0.0024 <0.0001 0.16 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS439 Upper Ohio Groundwater 1/20/15 0.48 0.0003 bdl <0.0001 0.0026 0.0001 0.32 
MS440 Upper Ohio Groundwater 1/21/15 0.07 0.0020 bdl <0.0001 0.0038 <0.0001 0.02 
MS452 Upper Ohio Groundwater 4/29/15 0.27 0.0004 0.0008 0.0001 0.0044 <0.0001 0.14 
MS458 Upper Ohio Groundwater 5/19/15 0.62 0.0011 bdl 0.0001 0.0047 0.0020 0.02 
MS459 Upper Ohio Groundwater 5/19/15 0.62 0.0009 bdl 0.0024 0.0039 0.0001 bdl 
MS460 Upper Ohio 
Surface 
Water 
5/22/15 0.38 0.0073 bdl bdl 0.0067 0.0001 0.12 
MS461 Upper Ohio 
Surface 
Water 
5/22/15 0.56 0.0009 bdl 0.0001 0.0249 0.0002 0.15 
MS462 Upper Ohio 
Surface 
Water 
5/22/15 0.38 0.0005 bdl bdl 0.0011 0.0001 0.25 
MS463 Upper Ohio 
Surface 
Water 
5/22/15 0.28 0.0047 bdl bdl 0.0030 0.0001 0.08 
MS468 Upper Ohio 
Surface 
Water 
6/3/15 0.44 0.0071 bdl bdl 0.0007 0.0001 0.17 
MS469 Upper Ohio 
Surface 
Water 
6/3/15 0.40 0.0005 bdl 0.0001 <0.001 0.0002 0.32 
MS470 Upper Ohio 
Surface 
Water 
6/3/15 0.54 0.0010 bdl bdl 0.0015 0.0001 0.16 
MS471 Upper Ohio 
Surface 
Water 
6/3/15 0.29 0.0046 bdl bdl 0.0017 0.0001 0.09 
MS472 Upper Ohio 
Surface 
Water 
6/3/15 0.48 0.0013 bdl bdl 0.0018 0.0001 0.16 
MS481 Upper Ohio 
Surface 
Water 
6/16/15 0.35 0.0136 bdl 0.0003 <0.001 0.0002 0.38 
MS482 Upper Ohio 
Surface 
Water 
6/16/15 0.46 0.0006 bdl 0.0004 <0.001 0.0003 0.73 
MS483 Upper Ohio 
Surface 
Water 
6/16/15 0.36 0.0004 bdl 0.0002 <0.001 0.0001 0.33 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS484 Upper Ohio 
Surface 
Water 
6/16/15 0.39 0.0006 bdl 0.0002 <0.001 0.0001 0.25 
MS485 Upper Ohio 
Surface 
Water 
6/16/15 0.38 0.0010 bdl 0.0002 0.0006 0.0002 0.33 
MS486 Upper Ohio 
Surface 
Water 
6/16/15 0.32 0.0053 bdl bdl 0.0029 0.0002 0.10 
MS489 Upper Ohio 
Surface 
Water 
6/30/15 0.28 0.0119 0.0020 0.0002 0.0025 0.0004 0.14 
MS490 Upper Ohio 
Surface 
Water 
6/30/15 0.31 0.0016 0.0010 0.0001 0.0014 0.0001 0.21 
MS491 Upper Ohio 
Surface 
Water 
6/30/15 0.33 0.0011 0.0004 0.0001 0.0013 0.0002 0.26 
MS492 Upper Ohio 
Surface 
Water 
6/30/15 0.36 0.0012 0.0003 <0.0001 0.0012 0.0001 0.14 
MS493 Upper Ohio 
Surface 
Water 
6/30/15 0.23 0.0056 0.0003 <0.0001 0.0026 0.0001 0.08 
MS494 Upper Ohio 
Surface 
Water 
6/30/15 0.19 0.0005 0.0001 <0.0001 0.0008 0.0001 0.08 
MS495 Upper Ohio 
Surface 
Water 
6/30/15 0.32 0.0012 0.0002 <0.0001 0.0008 0.0001 0.13 
MS509 Upper Ohio 
Surface 
Water 
7/17/15 0.31 0.0064 bdl 0.0001 0.0027 0.0003 0.11 
MS510 Upper Ohio 
Surface 
Water 
7/17/15 0.31 0.0010 bdl 0.0002 0.0008 0.0002 0.21 
MS511 Upper Ohio 
Surface 
Water 
7/17/15 0.22 0.0054 bdl 0.0001 0.0018 0.0002 0.08 
MS512 Upper Ohio 
Surface 
Water 
7/17/15 0.29 0.0006 bdl 0.0001 0.0006 0.0024 0.22 
MS513 Upper Ohio 
Surface 
Water 
7/17/15 0.28 0.0017 bdl 0.0001 <0.001 0.0002 0.10 
MS514 Upper Ohio 
Surface 
Water 
7/17/15 0.36 0.0007 bdl 0.0013 0.0013 0.0001 0.11 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS515 Upper Ohio 
Surface 
Water 
7/17/15 0.22 0.0051 bdl <0.0001 0.0019 0.0001 0.07 
MS516 Upper Ohio 
Surface 
Water 
7/17/15 0.22 0.0050 bdl <0.0001 0.0018 0.0001 0.08 
MS517 Upper Ohio 
Surface 
Water 
7/17/15 0.22 0.0050 bdl <0.0001 0.0019 0.0001 0.07 
MS518 Upper Ohio 
Surface 
Water 
7/17/15 0.35 0.0009 bdl 0.0001 0.0010 0.0001 0.12 
MS519 Upper Ohio 
Surface 
Water 
7/29/15 0.34 0.0049 bdl 0.0001 <0.001 0.0001 0.13 
MS520 Upper Ohio 
Surface 
Water 
7/29/15 0.35 0.0009 bdl 0.0003 bdl 0.0001 0.27 
MS521 Upper Ohio 
Surface 
Water 
7/29/15 0.21 0.0048 bdl <0.0001 0.0019 0.0002 0.07 
MS522 Upper Ohio 
Surface 
Water 
7/29/15 0.33 0.0003 bdl 0.0001 <0.001 0.0001 0.24 
MS523 Upper Ohio 
Surface 
Water 
7/29/15 0.49 0.0008 bdl 0.0001 0.0005 0.0001 0.14 
MS524 Upper Ohio 
Surface 
Water 
7/29/15 0.37 0.0011 bdl <0.0001 0.0023 0.0001 0.12 
MS525 Upper Ohio Groundwater 8/3/15 0.28 0.0000 bdl <0.0001 0.0012 <0.0001 0.05 
MS533 Upper Ohio 
Surface 
Water 
8/13/15 0.40 0.0067 0.0007 0.0001 0.0024 0.0003 0.11 
MS534 Upper Ohio 
Surface 
Water 
8/13/15 0.36 0.0011 0.0003 0.0001 0.0008 0.0001 0.15 
MS535 Upper Ohio 
Surface 
Water 
8/13/15 0.38 0.0008 0.0001 0.0001 0.0006 0.0002 0.22 
MS536 Upper Ohio 
Surface 
Water 
8/13/15 0.51 0.0014 <0.0001 <0.0001 0.0021 0.0001 0.11 
MS537 Upper Ohio 
Surface 
Water 
8/13/15 0.22 0.0050 bdl <0.0001 0.0018 0.0001 0.07 
  
3
9
0
 
Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS538 Upper Ohio 
Surface 
Water 
8/13/15 0.41 0.0053 bdl 0.0001 0.0018 0.0001 0.12 
MS549 Upper Ohio 
Surface 
Water 
8/25/15 0.44 0.0069 bdl <0.0001 0.0012 0.0002 0.12 
MS550 Upper Ohio 
Surface 
Water 
8/25/15 0.39 0.0007 bdl 0.0001 0.0002 0.0001 0.14 
MS551 Upper Ohio 
Surface 
Water 
8/25/15 0.40 0.0004 bdl 0.0001 0.0003 0.0001 0.22 
MS552 Upper Ohio 
Surface 
Water 
8/25/15 0.57 0.0013 bdl <0.0001 0.0025 0.0001 0.12 
MS553 Upper Ohio 
Surface 
Water 
8/25/15 0.23 0.0053 bdl <0.0001 0.0030 0.0001 0.07 
MS554 Upper Ohio 
Surface 
Water 
8/25/15 0.40 0.0015 bdl <0.0001 0.0028 0.0001 0.10 
MS566 Upper Ohio 
Surface 
Water 
9/6/15 0.19 0.0053 bdl <0.001 0.0028 0.0003 0.05 
MS568 Upper Ohio 
Surface 
Water 
9/6/15 0.20 0.0055 bdl <0.001 0.0020 0.0003 0.06 
MS569 Upper Ohio 
Surface 
Water 
9/6/15 0.23 0.0033 bdl <0.001 0.0016 0.0003 0.08 
MS571 Upper Ohio 
Surface 
Water 
9/8/15 0.20 0.0049 bdl bdl 0.0018 0.0002 0.06 
MS572 Upper Ohio 
Surface 
Water 
9/8/15 0.26 0.0011 bdl bdl 0.0031 0.0002 0.08 
MS573 Upper Ohio 
Surface 
Water 
9/8/15 0.30 0.0065 bdl bdl 0.0020 0.0002 0.12 
MS574 Upper Ohio 
Surface 
Water 
9/8/15 0.30 0.0010 bdl <0.001 <0.001 0.0002 0.15 
MS575 Upper Ohio 
Surface 
Water 
9/8/15 0.30 0.0006 bdl <0.001 <0.001 0.0002 0.18 
MS576 Upper Ohio 
Surface 
Water 
9/8/15 0.49 0.0015 bdl bdl 0.0017 0.0001 0.23 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS581 Upper Ohio Groundwater 9/25/15 0.38 0.0005 bdl <0.0001 0.0006 0.0006 0.12 
MS582 Upper Ohio 
Surface 
Water 
9/25/15 0.21 0.0047 bdl <0.0001 0.0013 0.0006 0.06 
MS583 Upper Ohio Groundwater 9/25/15 0.54 0.0003 bdl <0.0001 0.0011 0.0004 0.23 
MS584 Upper Ohio 
Surface 
Water 
9/25/15 0.28 0.0012 bdl <0.0001 0.0017 0.0004 0.08 
MS585 Upper Ohio 
Surface 
Water 
9/25/15 0.34 0.0089 bdl <0.0001 0.0012 0.0004 0.10 
MS586 Upper Ohio 
Surface 
Water 
9/25/15 0.35 0.0006 bdl <0.0001 <0.001 0.0003 0.24 
MS587 Upper Ohio 
Surface 
Water 
9/25/15 0.31 0.0006 bdl <0.0001 <0.001 0.0004 0.16 
MS588 Upper Ohio 
Surface 
Water 
9/25/15 0.41 0.0012 bdl <0.0001 0.0019 0.0003 0.10 
MS589 Upper Ohio Groundwater 9/29/15 1.18 0.0006 bdl <0.0001 0.0044 0.0003 0.05 
MS590 Upper Ohio Groundwater 9/29/15 1.77 0.0006 bdl <0.0001 0.0059 0.0003 0.06 
MS596 Upper Ohio 
Surface 
Water 
10/6/15 0.20 0.0046 bdl <0.0001 0.0024 0.0002 0.05 
MS597 Upper Ohio 
Surface 
Water 
10/6/15 0.31 0.0010 bdl <0.0001 0.0014 0.0002 0.08 
MS598 Upper Ohio 
Surface 
Water 
10/6/15 0.29 0.0081 bdl <0.0001 0.0012 0.0002 0.08 
MS599 Upper Ohio 
Surface 
Water 
10/6/15 0.30 0.0006 bdl <0.0001 0.0008 0.0001 0.11 
MS600 Upper Ohio 
Surface 
Water 
10/6/15 0.30 0.0004 bdl <0.0001 <0.001 0.0003 0.18 
MS601 Upper Ohio 
Surface 
Water 
10/6/15 0.34 0.0008 bdl <0.0001 0.0025 0.0001 0.08 
MS618 Upper Ohio Groundwater 10/20/15 0.23 0.0004 <0.0001 <0.0001 0.0019 0.0003 0.08 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS619 Upper Ohio 
Surface 
Water 
10/20/15 0.33 0.0051 <0.0001 <0.0001 0.0030 0.0002 0.08 
MS620 Upper Ohio 
Surface 
Water 
10/20/15 0.31 0.0007 <0.0001 <0.0001 0.0006 0.0002 0.11 
MS621 Upper Ohio 
Surface 
Water 
10/20/15 0.30 0.0003 <0.0001 <0.0001 <0.001 0.0002 0.17 
MS622 Upper Ohio 
Surface 
Water 
10/20/15 0.38 0.0008 <0.0001 <0.0001 0.0013 0.0002 0.10 
MS623 Upper Ohio 
Surface 
Water 
10/20/15 0.21 0.0053 <0.0001 <0.0001 0.0021 0.0002 0.06 
MS624 Upper Ohio 
Surface 
Water 
10/20/15 0.35 0.0009 <0.0001 <0.0001 0.0019 0.0002 0.08 
MS635 Upper Ohio 
Surface 
Water 
11/3/15 0.24 0.0049 <0.0001 0.0001 0.0224 0.0001 0.07 
MS636 Upper Ohio 
Surface 
Water 
11/3/15 0.37 0.0007 <0.0001 0.0002 0.0193 0.0001 0.11 
MS637 Upper Ohio 
Surface 
Water 
11/3/15 0.32 0.0063 <0.0001 0.0002 0.0050 0.0001 0.09 
MS638 Upper Ohio 
Surface 
Water 
11/3/15 0.34 0.0005 <0.0001 0.0002 0.0152 0.0001 0.14 
MS639 Upper Ohio 
Surface 
Water 
11/3/15 0.34 0.0003 <0.0001 0.0002 0.0135 0.0001 0.24 
MS640 Upper Ohio 
Surface 
Water 
11/3/15 0.37 0.0007 <0.0001 0.0002 0.0249 0.0001 0.10 
MS642 Upper Ohio 
Surface 
Water 
11/17/15 0.32 0.0056 <0.0001 0.0002 0.0271 0.0001 0.10 
MS643 Upper Ohio 
Surface 
Water 
11/17/15 0.34 0.0005 <0.0001 0.0002 0.0014 <0.0001 0.14 
MS644 Upper Ohio 
Surface 
Water 
11/17/15 0.34 0.0004 <0.0001 0.0002 0.0008 0.0001 0.20 
MS645 Upper Ohio 
Surface 
Water 
11/17/15 0.38 0.0006 <0.0001 0.0002 0.0011 <0.0001 0.10 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS646 Upper Ohio 
Surface 
Water 
11/17/15 0.24 0.0035 <0.0001 0.0002 0.0306 0.0001 0.08 
MS647 Upper Ohio 
Surface 
Water 
11/17/15 0.38 0.0007 <0.0001 0.0002 0.0012 0.0001 0.10 
MS648 Upper Ohio 
Surface 
Water 
11/23/15 0.06 0.0005 0.0002 0.0001 0.0018 0.0009 0.01 
MS649 Upper Ohio Groundwater 11/23/15 0.22 0.0004 0.0002 <0.0001 0.0017 0.0007 0.13 
MS650 Upper Ohio Groundwater 11/23/15 0.27 0.0003 0.0001 <0.0001 0.0016 0.0005 0.14 
MS655 Upper Ohio 
Surface 
Water 
12/4/15 0.33 0.0098 <0.0001 <0.0001 0.0178 0.0002 0.10 
MS656 Upper Ohio 
Surface 
Water 
12/4/15 0.36 0.0004 0.0009 0.0001 0.0131 0.0005 0.14 
MS657 Upper Ohio 
Surface 
Water 
12/4/15 0.39 0.0003 <0.0001 <0.0001 0.0098 0.0002 0.23 
MS658 Upper Ohio 
Surface 
Water 
12/4/15 0.40 0.0005 <0.0001 <0.0001 0.0198 0.0002 0.10 
MS659 Upper Ohio 
Surface 
Water 
12/4/15 0.41 0.0005 <0.0001 <0.0001 0.0189 0.0002 0.11 
MS660 Upper Ohio 
Surface 
Water 
12/4/15 0.28 0.0052 <0.0001 <0.0001 0.0037 0.0002 0.07 
MS661 Upper Ohio 
Surface 
Water 
12/15/15 0.39 0.0104 <0.0001 0.0001 0.0275 0.0002 0.11 
MS662 Upper Ohio 
Surface 
Water 
12/15/15 0.39 0.0006 <0.0001 <0.0001 0.0012 0.0002 0.13 
MS663 Upper Ohio 
Surface 
Water 
12/15/15 0.42 0.0003 <0.0001 <0.0001 0.0029 0.0001 0.23 
MS664 Upper Ohio 
Surface 
Water 
12/15/15 0.47 0.0006 <0.0001 <0.0001 0.0023 0.0001 0.10 
MS665 Upper Ohio 
Surface 
Water 
12/15/15 0.30 0.0048 <0.0001 <0.0001 0.0290 0.0002 0.08 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS666 Upper Ohio 
Surface 
Water 
12/15/15 0.47 0.0007 <0.0001 <0.0001 0.0025 0.0002 0.10 
MS667 Upper Ohio 
Surface 
Water 
12/31/15 0.38 0.0069 <0.0001 0.0013 0.0021 0.0004 0.12 
MS668 Upper Ohio 
Surface 
Water 
12/31/15 0.43 0.0005 <0.0001 0.0001 0.0007 0.0004 0.18 
MS669 Upper Ohio 
Surface 
Water 
12/31/15 0.42 0.0006 0.0001 <0.0001 0.0016 0.0003 0.25 
MS670 Upper Ohio 
Surface 
Water 
12/31/15 0.47 0.0005 <0.0001 0.0001 0.0011 0.0003 0.14 
MS671 Upper Ohio 
Surface 
Water 
12/31/15 0.35 0.0050 <0.0001 <0.0001 0.0016 0.0003 0.10 
MS672 Upper Ohio 
Surface 
Water 
12/31/15 0.46 0.0006 <0.0001 <0.0001 0.0013 0.0002 0.14 
MS675 Upper Ohio 
Surface 
Water 
1/13/16 0.42 0.0062 <0.0001 0.0001 0.0014 0.0002 0.12 
MS676 Upper Ohio 
Surface 
Water 
1/13/16 0.42 0.0004 <0.0001 0.0001 0.0008 0.0001 0.16 
MS677 Upper Ohio 
Surface 
Water 
1/13/16 0.44 0.0004 <0.0001 0.0001 0.0011 0.0002 0.27 
MS678 Upper Ohio 
Surface 
Water 
1/13/16 0.50 0.0004 <0.0001 <0.0001 0.0012 0.0001 0.13 
MS679 Upper Ohio 
Surface 
Water 
1/13/16 0.35 0.0079 bdl <0.0001 0.0016 0.0002 0.10 
MS680 Upper Ohio 
Surface 
Water 
1/13/16 0.49 0.0006 bdl 0.0008 0.0009 0.0001 0.14 
MS681 Upper Ohio 
Surface 
Water 
1/13/16 0.31 0.0003 bdl <0.0001 0.0018 0.0001 0.21 
MS682 Upper Ohio Groundwater 1/13/16 0.32 0.0003 <0.0001 <0.0001 0.0016 0.0001 0.15 
MS691 Upper Ohio 
Surface 
Water 
1/27/16 0.38 0.0059 bdl <0.0001 <0.001 0.0001 0.12 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS692 Upper Ohio 
Surface 
Water 
1/27/16 0.42 0.0003 bdl <0.0001 0.0017 0.0001 0.17 
MS693 Upper Ohio 
Surface 
Water 
1/27/16 0.46 0.0002 <0.0001 <0.0001 0.0150 0.0001 0.28 
MS694 Upper Ohio 
Surface 
Water 
1/27/16 0.50 0.0005 bdl 0.0001 0.0016 0.0001 0.13 
MS695 Upper Ohio 
Surface 
Water 
1/27/16 0.48 0.0005 bdl 0.0001 0.0014 0.0001 0.14 
MS697 Upper Ohio 
Surface 
Water 
1/27/16 0.35 0.0048 bdl 0.0001 0.0032 0.0001 0.10 
MS698 Upper Ohio Groundwater 1/27/16 0.25 0.0003 bdl <0.0001 0.0038 0.0001 0.06 
MS699 Upper Ohio Groundwater 1/27/16 0.60 0.0007 bdl <0.0001 0.0042 0.0001 0.08 
MS703 Upper Ohio 
Surface 
Water 
2/10/16 0.42 0.0048 bdl 0.0001 0.0009 0.0001 0.12 
MS704 Upper Ohio 
Surface 
Water 
2/10/16 0.41 0.0004 bdl <0.0001 0.0010 0.0001 0.15 
MS705 Upper Ohio 
Surface 
Water 
2/10/16 0.47 0.0003 0.0028 0.0001 0.0006 <0.0001 0.29 
MS706 Upper Ohio 
Surface 
Water 
2/10/16 0.50 0.0004 bdl 0.0001 0.0013 0.0001 0.12 
MS707 Upper Ohio 
Surface 
Water 
2/10/16 0.34 0.0045 bdl 0.0001 0.0017 0.0001 0.10 
MS708 Upper Ohio 
Surface 
Water 
2/10/16 0.48 0.0005 0.0006 <0.0001 0.0010 0.0001 0.13 
MS719 Upper Ohio 
Surface 
Water 
2/24/16 0.36 0.0070 <0.0001 0.0001 <0.001 0.0018 0.13 
MS720 Upper Ohio 
Surface 
Water 
2/24/16 0.31 0.0006 bdl 0.0001 0.0021 0.0057 0.11 
MS721 Upper Ohio 
Surface 
Water 
2/24/16 0.34 0.0002 0.0025 0.0001 <0.001 0.0036 0.16 
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS722 Upper Ohio 
Surface 
Water 
2/24/16 0.40 0.0006 0.0002 0.0001 0.0017 0.0024 0.24 
MS723 Upper Ohio 
Surface 
Water 
2/24/16 0.38 0.0006 bdl 0.0003 <0.001 0.0023 0.13 
MS724 Upper Ohio 
Surface 
Water 
2/24/16 0.34 0.0042 bdl 0.0002 0.0018 0.0014 0.10 
MS725 Upper Ohio Groundwater 2/24/16 0.12 0.0003 bdl 0.0002 0.0025 0.0024 0.05 
MS726 Upper Ohio Groundwater 2/24/16 0.95 0.0004 0.0001 0.0002 0.0017 0.0015 0.18 
MS733 Upper Ohio 
Surface 
Water 
3/15/16 0.27 0.0095 bdl <0.0001 0.0005 0.0032 0.11 
MS734 Upper Ohio 
Surface 
Water 
3/15/16 0.31 0.0012 bdl bdl <0.001 0.0030 0.13 
MS735 Upper Ohio 
Surface 
Water 
3/15/16 0.28 0.0008 bdl bdl <0.001 0.0023 0.19 
MS736 Upper Ohio 
Surface 
Water 
3/15/16 0.32 0.0006 bdl bdl <0.001 0.0044 0.10 
MS737 Upper Ohio 
Surface 
Water 
3/15/16 0.32 0.0008 bdl bdl <0.001 0.0018 0.11 
MS738 Upper Ohio 
Surface 
Water 
3/15/16 0.33 0.0059 bdl bdl 0.0010 0.0012 0.09 
MS752 Upper Ohio 
Surface 
Water 
3/29/16 0.33 0.0095 bdl bdl 0.0020 0.0011 0.11 
MS753 Upper Ohio 
Surface 
Water 
3/29/16 0.42 0.0005 bdl bdl 0.0005 0.0003 0.16 
MS754 Upper Ohio 
Surface 
Water 
3/29/16 0.36 0.0004 bdl bdl 0.0017 0.0001 0.24 
MS755 Upper Ohio 
Surface 
Water 
3/29/16 0.38 0.0006 bdl bdl 0.0016 0.0001 0.12 
MS756 Upper Ohio 
Surface 
Water 
3/29/16 0.37 0.0060 bdl bdl 0.0026 0.0002 0.09 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS757 Upper Ohio 
Surface 
Water 
3/29/16 0.50 0.0008 bdl bdl 0.0019 0.0001 0.12 
MS766 Upper Ohio Groundwater 4/19/16 0.73 0.0008 <0.0001 <0.0001 <0.001 0.0002 0.09 
MS767 Upper Ohio 
Surface 
Water 
4/19/16 0.37 0.0008 <0.0001 bdl 0.0006 0.0002 0.04 
MS768 Upper Ohio 
Surface 
Water 
4/19/16 0.40 0.0044 <0.0001 bdl <0.001 0.0002 0.11 
MS769 Upper Ohio 
Surface 
Water 
4/19/16 0.39 0.0005 <0.0001 0.0001 <0.001 0.0002 0.16 
MS770 Upper Ohio 
Surface 
Water 
4/19/16 0.42 0.0002 0.0001 bdl <0.001 0.0001 0.23 
MS771 Upper Ohio 
Surface 
Water 
4/19/16 0.46 0.0004 bdl <0.0001 <0.001 0.0002 0.13 
MS772 Upper Ohio 
Surface 
Water 
4/19/16 0.42 0.0005 bdl <0.0001 0.0006 0.0002 0.09 
MS773 Upper Ohio 
Surface 
Water 
4/19/16 0.33 0.0044 bdl bdl <0.001 0.0001 0.09 
MS775 Upper Ohio 
Surface 
Water 
5/3/16 0.38 0.0120 0.0001 <0.0001 0.0010 0.0015 0.11 
MS776 Upper Ohio 
Surface 
Water 
5/3/16 0.37 0.0008 0.0003 <0.0001 <0.001 0.0009 0.14 
MS777 Upper Ohio 
Surface 
Water 
5/3/16 0.42 0.0007 0.0003 <0.0001 <0.001 0.0006 0.23 
MS778 Upper Ohio 
Surface 
Water 
5/3/16 0.42 0.0009 0.0002 <0.0001 0.0007 0.0005 0.11 
MS779 Upper Ohio 
Surface 
Water 
5/3/16 0.44 0.0010 0.0001 bdl <0.001 0.0004 0.12 
MS780 Upper Ohio 
Surface 
Water 
5/3/16 0.31 0.0047 0.0001 bdl 0.0006 0.0004 0.10 
MS849 Upper Ohio Groundwater 9/25/16 0.54 0.0001 0.0059 bdl bdl bdl 0.09 
MS859 Upper Ohio Groundwater 10/4/16 0.41 0.0015 0.0039 bdl 0.002 bdl 0.11 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
Strotium 
(mg/L) 
Molybdenum 
(mg/L) 
Silver 
(mg/L) 
Cadmium 
(mg/L) 
Tin 
(mg/L) 
Antimony 
(mg/L) 
Barium 
(mg/L) 
MS886 Upper Ohio 
Surface 
Water 
11/5/16 0.19 0.0006 0.0001 0.0001 0.000 0.0009 0.03 
MS915 Upper Ohio Groundwater 11/13/16 0.10 0.0004 0.0010 0.0001 0.000 0.0001 0.27 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 0.60 bdl bdl bdl bdl bdl 0.22 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 0.93 0.0005 bdl <0.0001 0.0002 0.0001 0.18 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 0.48 0.0016 bdl 0.0001 0.0030 0.0002 0.60 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 0.44 0.0004 bdl 0.0001 0.0037 <0.0001 0.46 
MS047 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 0.11 0.0020 bdl bdl bdl bdl 0.10 
MS048 
Upper Ohio-
Wheeling 
Surface 
Water 
8/30/12 0.16 0.0013 bdl bdl bdl 0.0001 0.11 
 
  
3
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS170 Beaver Groundwater 4/17/13 0.0005 0.0001 0.0003 
MS006 Connoquenessing Groundwater 8/28/11 bdl 0.0040 bdl 
MS007 Connoquenessing Groundwater 8/28/11 bdl 0.0060 bdl 
MS009 Connoquenessing Groundwater 9/19/11 bdl 0.0060 bdl 
MS010 Connoquenessing Groundwater 9/19/11 bdl bdl 0.0004 
MS014 Connoquenessing Groundwater 9/22/11 bdl bdl bdl 
MS015 Connoquenessing Groundwater 10/22/11 bdl bdl bdl 
MS016 Connoquenessing Groundwater 10/22/11 bdl 0.0016 bdl 
MS017 Connoquenessing Groundwater 10/22/11 bdl bdl bdl 
MS018 Connoquenessing Groundwater 10/22/11 bdl bdl bdl 
MS019 Connoquenessing Groundwater 10/22/11 bdl bdl bdl 
MS020 Connoquenessing Groundwater 11/26/11 bdl bdl bdl 
MS022 Connoquenessing Groundwater 11/26/11 bdl bdl bdl 
MS023 Connoquenessing Groundwater 11/26/11 bdl bdl bdl 
MS024 Connoquenessing Groundwater 11/26/11 bdl bdl bdl 
MS026 Connoquenessing Groundwater 1/17/12 bdl bdl bdl 
MS027 Connoquenessing Groundwater 1/17/12 bdl bdl bdl 
MS032 Connoquenessing Groundwater 5/12/12 0.0002 bdl bdl 
MS033 Connoquenessing Groundwater 5/12/12 0.0001 bdl bdl 
MS034 Connoquenessing Groundwater 5/12/12 0.0001 bdl bdl 
MS050 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS051 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS052 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS053 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS054 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS055 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
  
4
0
0
 
Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS056 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS057 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS058 Connoquenessing Groundwater 9/5/12 bdl bdl bdl 
MS064 Connoquenessing Groundwater 9/14/12 <0.001 <0.0001 <0.0001 
MS065 Connoquenessing Groundwater 9/14/12 <0.001 <0.0001 <0.0001 
MS066 Connoquenessing Groundwater 9/14/12 <0.001 bdl bdl 
MS067 Connoquenessing Groundwater 9/14/12 <0.001 bdl bdl 
MS068 Connoquenessing Groundwater 9/14/12 <0.001 <0.0001 <0.0001 
MS071 Connoquenessing Groundwater 10/4/12 <0.001 <0.0001 <0.0001 
MS072 Connoquenessing Groundwater 10/4/12 <0.001 bdl bdl 
MS073 Connoquenessing Groundwater 10/4/12 <0.001 <0.0001 <0.0001 
MS074 Connoquenessing Groundwater 10/4/12 <0.001 bdl bdl 
MS075-1 Connoquenessing Groundwater 9/5/12 <0.001 <0.0001 <0.0001 
MS075-2 Connoquenessing Groundwater 9/16/12 0.0010 bdl bdl 
MS085 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS086 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS087 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS088 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS089 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS090 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS091 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS092 Connoquenessing Groundwater 11/7/12 bdl bdl bdl 
MS098 Connoquenessing Groundwater 12/7/12 <0.0001 <0.0001 bdl 
MS099 Connoquenessing Groundwater 12/7/12 <0.0001 <0.0001 0.0002 
MS100 Connoquenessing Groundwater 12/7/12 <0.0001 <0.0001 bdl 
MS101 Connoquenessing Groundwater 12/7/12 <0.0001 <0.0001 bdl 
  
4
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS102 Connoquenessing Groundwater 12/7/12 <0.0001 <0.0001 bdl 
MS103 Connoquenessing Groundwater 12/7/12 0.0021 0.0034 bdl 
MS104 Connoquenessing Groundwater 12/7/12 0.0019 0.0099 bdl 
MS105 Connoquenessing Groundwater 12/7/12 0.0014 0.0050 bdl 
MS106 Connoquenessing Groundwater 12/7/12 0.0014 0.0140 0.0001 
MS107 Connoquenessing Groundwater 12/7/12 0.0011 0.0013 bdl 
MS113 Connoquenessing Groundwater 1/15/13 0.0002 0.0002 bdl 
MS114 Connoquenessing Groundwater 1/15/13 0.0002 bdl 0.0001 
MS115 Connoquenessing Groundwater 1/15/13 0.0002 0.0011 bdl 
MS116 Connoquenessing Groundwater 1/15/13 0.0001 <0.0001 bdl 
MS117 Connoquenessing Groundwater 1/15/13 0.0001 <0.0001 bdl 
MS118 Connoquenessing Groundwater 1/15/13 0.0001 0.0001 bdl 
MS119 Connoquenessing Groundwater 1/15/13 0.0001 0.0003 bdl 
MS120 Connoquenessing Groundwater 1/15/13 0.0001 <0.0001 bdl 
MS121 Connoquenessing Groundwater 1/15/13 0.0001 <0.0001 bdl 
MS124 Connoquenessing Groundwater 1/16/13 <0.0001 0.0002 bdl 
MS125 Connoquenessing Groundwater 1/16/13 <0.0001 <0.0001 <0.0001 
MS126 Connoquenessing Groundwater 1/16/13 <0.0001 <0.0001 bdl 
MS127 Connoquenessing Groundwater 1/16/13 <0.0001 <0.0001 bdl 
MS128 Connoquenessing Groundwater 1/16/13 <0.0001 <0.0001 bdl 
MS143 Connoquenessing Groundwater 1/30/13 bdl bdl 0.0001 
MS145 Connoquenessing Groundwater 1/30/13 bdl bdl <0.0001 
MS157 Connoquenessing Groundwater 2/25/13 bdl bdl bdl 
MS159  Connoquenessing Groundwater 2/25/13 bdl bdl bdl 
MS160 Connoquenessing Groundwater 2/25/13 bdl bdl bdl 
MS161 Connoquenessing Groundwater 2/25/13 bdl bdl bdl 
  
4
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS164 Connoquenessing Groundwater 3/5/13 0.0001 0.0005 <0.0001 
MS165-1 Connoquenessing Groundwater 3/20/13 <0.0001 0.0002 0.0001 
MS165-2 Connoquenessing Groundwater 3/20/13 bdl bdl 0.0001 
MS171 Connoquenessing Groundwater 4/17/13 0.0004 bdl bdl 
MS173 Connoquenessing Groundwater 4/17/13 0.0003 0.0007 bdl 
MS174 Connoquenessing Groundwater 4/17/13 0.0002 0.0001 bdl 
MS175 Connoquenessing Groundwater 4/17/13 0.0001 <0.0001 bdl 
MS182 Connoquenessing Groundwater 5/6/13 <0.0001 0.0001 bdl 
MS183 Connoquenessing Groundwater 5/6/13 <0.0001 <0.0001 bdl 
MS184 Connoquenessing Groundwater 5/6/13 0.0001 0.0001 bdl 
MS186 Connoquenessing Groundwater 5/6/13 <0.0001 0.0001 bdl 
MS187 Connoquenessing Groundwater 5/6/13 <0.0001 bdl bdl 
MS188 Connoquenessing Groundwater 7/12/13 0.0001 0.0001 bdl 
MS190 Connoquenessing Groundwater 7/12/13 0.0001 bdl bdl 
MS192 Connoquenessing Groundwater 7/12/13 0.0002 bdl 0.0000 
MS193 Connoquenessing Groundwater 7/12/13 <0.0001 0.0009 0.0000 
MS198 Connoquenessing Groundwater 8/6/13 0.0005 0.0001 0.0000 
MS199 Connoquenessing Groundwater 8/6/13 0.0004 <0.0001 0.0000 
MS200 Connoquenessing Groundwater 8/6/13 0.0004 0.0001 <0.00001 
MS201 Connoquenessing Groundwater 8/6/13 0.0003 <0.0001 0.0000 
MS202 Connoquenessing Groundwater 8/6/13 0.0003 0.0001 <0.00001 
MS204 Connoquenessing Groundwater 8/6/13 0.0003 0.0001 <0.00001 
MS206 Connoquenessing Groundwater 8/6/13 0.0003 0.0001 <0.00001 
MS207 Connoquenessing Groundwater 8/6/13 0.0002 0.0002 bdl 
MS210 Connoquenessing Groundwater 8/16/13 0.0001 <0.0001 <0.00001 
MS211 Connoquenessing Groundwater 8/16/13 0.0002 <0.0001 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS215 Connoquenessing Surface Water 8/16/13 0.0003 0.0004 0.0000 
MS217 Connoquenessing Groundwater 8/31/13 0.0038 0.0002 0.0003 
MS218 Connoquenessing Groundwater 9/6/13 0.0033 0.0003 0.0002 
MS219 Connoquenessing Groundwater 9/6/13 0.0023 0.0001 0.0001 
MS220 Connoquenessing Groundwater 9/6/13 0.0018 0.0004 0.0001 
MS221 Connoquenessing Groundwater 9/13/13 0.0011 0.0004 0.0002 
MS223 Connoquenessing Groundwater 9/13/13 0.0007 0.0002 0.0006 
MS224 Connoquenessing Groundwater 9/13/13 0.0010 0.0002 0.0001 
MS225 Connoquenessing Groundwater 9/13/13 0.0010 0.0006 0.0001 
MS229 Connoquenessing Groundwater 10/3/13 0.0001 bdl 0.0002 
MS230 Connoquenessing Groundwater 10/24/13 0.0006 bdl 0.0000 
MS231 Connoquenessing Groundwater 10/24/13 0.0005 bdl 0.0000 
MS232 Connoquenessing Groundwater 10/24/13 0.0004 bdl bdl 
MS233 Connoquenessing Groundwater 10/24/13 0.0003 bdl 0.0000 
MS234 Connoquenessing Groundwater 10/24/13 0.0002 bdl bdl 
MS235 Connoquenessing Groundwater 10/24/13 0.0002 bdl bdl 
MS253 Connoquenessing Groundwater 1/9/14 bdl 0.0007 bdl 
MS254 Connoquenessing Groundwater 1/9/14 bdl 0.0012 0.0002 
MS255 Connoquenessing Groundwater 1/16/14 bdl 0.0018 0.0001 
MS256 Connoquenessing Groundwater 1/16/14 bdl 0.0005 bdl 
MS257 Connoquenessing Groundwater 1/16/14 0.0004 bdl bdl 
MS269 Connoquenessing Groundwater 2/19/14 bdl 0.0005 bdl 
MS270 Connoquenessing Groundwater 2/19/14 bdl 0.0021 0.0000 
MS271 Connoquenessing Groundwater 2/19/14 bdl 0.0026 bdl 
MS272 Connoquenessing Groundwater 2/19/14 bdl 0.0003 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS273 Connoquenessing Groundwater 3/11/14 bdl 0.0001 0.0001 
MS274 Connoquenessing Groundwater 3/13/14 bdl 0.0004 0.0001 
MS275 Connoquenessing Groundwater 3/13/14 bdl 0.0003 0.0001 
MS276 Connoquenessing Groundwater 3/13/14 bdl 0.0012 0.0001 
MS277 Connoquenessing Groundwater 3/13/14 bdl 0.0021 0.0000 
MS297 Connoquenessing Groundwater 3/21/14 bdl 0.0002 0.0000 
MS298 Connoquenessing Groundwater 4/9/14 0.0030 0.0001 0.0000 
MS299 Connoquenessing Groundwater 4/9/14 0.0022 0.0001 0.0000 
MS300 Connoquenessing Groundwater 4/9/14 0.0016 0.0007 0.0000 
MS301 Connoquenessing Groundwater 4/9/14 0.0012 0.0001 0.0000 
MS302 Connoquenessing Groundwater 4/9/14 0.0009 0.0004 0.0000 
MS303 Connoquenessing Groundwater 4/9/14 0.0008 0.0022 bdl 
MS304 Connoquenessing Groundwater 4/9/14 0.0006 0.0007 0.0000 
MS318 Connoquenessing Groundwater 5/20/14 <0.001 0.0005 0.0000 
MS319 Connoquenessing Groundwater 5/20/14 <0.001 0.0013 0.0003 
MS320 Connoquenessing Groundwater 5/20/14 <0.001 0.0008 0.0000 
MS321 Connoquenessing Groundwater 5/20/14 <0.001 0.0031 0.0001 
MS322 Connoquenessing Groundwater 5/20/14 <0.001 0.0076 bdl 
MS323 Connoquenessing Groundwater 5/20/14 <0.001 0.0006 0.0000 
MS324 Connoquenessing Groundwater 5/20/14 <0.001 0.0001 0.0000 
MS333 Connoquenessing Groundwater 7/17/14 <0.001 0.0002 0.0001 
MS334 Connoquenessing Groundwater 7/17/14 0.0015 0.0008 0.0001 
MS335 Connoquenessing Groundwater 7/17/14 0.0011 0.0008 0.0001 
MS336 Connoquenessing Groundwater 7/17/14 0.0011 0.0009 0.0001 
MS337 Connoquenessing Groundwater 7/17/14 0.0009 0.0064 0.0001 
MS338 Connoquenessing Groundwater 7/17/14 0.0027 0.0342 0.0002 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS345 Connoquenessing Groundwater 7/23/14 bdl 0.0001 bdl 
MS346 Connoquenessing Groundwater 7/23/14 bdl 0.0006 bdl 
MS347 Connoquenessing Groundwater 7/30/14 0.0001 0.0031 0.0002 
MS348 Connoquenessing Groundwater 7/30/14 0.0013 0.0013 0.0005 
MS349 Connoquenessing Groundwater 7/30/14 0.0010 0.0006 0.0001 
MS350 Connoquenessing Groundwater 7/30/14 0.0007 0.0009 0.0003 
MS351 Connoquenessing Groundwater 8/12/14 0.0006 0.0001 0.0000 
MS352 Connoquenessing Groundwater 8/12/14 0.0005 0.0021 bdl 
MS353 Connoquenessing Groundwater 8/12/14 0.0004 0.0007 0.0000 
MS354 Connoquenessing Groundwater 8/12/14 0.0004 0.0009 0.0000 
MS355 Connoquenessing Groundwater 8/12/14 0.0003 0.0006 bdl 
MS356 Connoquenessing Groundwater 8/12/14 0.0002 0.0001 bdl 
MS357 Connoquenessing Groundwater 8/12/14 0.0002 0.0002 bdl 
MS358 Connoquenessing Surface Water 8/12/14 0.0001 0.0002 0.0000 
MS359 Connoquenessing Groundwater 8/12/14 0.0002 0.0006 0.0000 
MS360 Connoquenessing Groundwater 8/26/14 0.0026 0.0001 bdl 
MS361 Connoquenessing Groundwater 8/26/14 0.0034 0.0024 bdl 
MS375 Connoquenessing Groundwater 8/29/14 bdl 0.0001 bdl 
MS376 Connoquenessing Groundwater 8/29/14 bdl 0.0004 bdl 
MS377 Connoquenessing Groundwater 8/29/14 bdl bdl bdl 
MS378 Connoquenessing Groundwater 8/29/14 bdl 0.0039 bdl 
MS379 Connoquenessing Groundwater 8/29/14 bdl 0.0003 bdl 
MS380 Connoquenessing Groundwater 8/29/14 bdl 0.0001 bdl 
MS381 Connoquenessing Groundwater 8/29/14 bdl bdl bdl 
MS382 Connoquenessing Groundwater 8/29/14 bdl 0.0018 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS383 Connoquenessing Groundwater 8/29/14 bdl 0.0004 bdl 
MS384 Connoquenessing Groundwater 8/29/14 bdl 0.0002 bdl 
MS385 Connoquenessing Groundwater 8/29/14 bdl bdl bdl 
MS386 Connoquenessing Groundwater 8/29/14 bdl bdl bdl 
MS387 Connoquenessing Groundwater 8/29/14 bdl 0.0003 bdl 
MS388 Connoquenessing Groundwater 9/8/14 bdl bdl bdl 
MS389 Connoquenessing Groundwater 9/8/14 bdl bdl bdl 
MS390 Connoquenessing Groundwater 9/8/14 bdl 0.0035 bdl 
MS391 Connoquenessing Groundwater 9/16/14 0.0006 0.0018 bdl 
MS392 Connoquenessing Groundwater 9/16/14 0.0005 0.0035 bdl 
MS393 Connoquenessing Groundwater 9/16/14 0.0005 0.0026 bdl 
MS394 Connoquenessing Groundwater 9/24/14 0.0004 0.0086 bdl 
MS395 Connoquenessing Groundwater 9/24/14 0.0003 0.0002 bdl 
MS396 Connoquenessing Groundwater 9/24/14 0.0002 0.0005 bdl 
MS397 Connoquenessing Groundwater 9/24/14 0.0002 0.0026 bdl 
MS398 Connoquenessing Groundwater 9/24/14 0.0002 0.0004 bdl 
MS400 Connoquenessing Groundwater 9/24/14 0.0002 0.0011 0.0001 
MS401 Connoquenessing Groundwater 9/25/14 0.0001 0.0009 bdl 
MS402 Connoquenessing Groundwater 9/25/14 0.0001 0.0088 bdl 
MS403 Connoquenessing Groundwater 9/25/14 0.0001 0.0015 bdl 
MS404 Connoquenessing Groundwater 10/14/14 bdl 0.0012 0.0005 
MS405 Connoquenessing Groundwater 10/14/14 bdl 0.0004 bdl 
MS406 Connoquenessing Groundwater 10/15/14 bdl 0.0001 bdl 
MS407 Connoquenessing Groundwater 10/15/14 0.0001 0.0002 0.0001 
MS408 Connoquenessing Groundwater 10/15/14 bdl 0.0003 bdl 
MS409 Connoquenessing Groundwater 10/15/14 bdl 0.0006 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS410 Connoquenessing Groundwater 10/29/14 0.0028 0.0002 0.0001 
MS412 Connoquenessing Groundwater 10/29/14 0.0012 0.0001 bdl 
MS413 Connoquenessing Groundwater 10/29/14 0.0009 0.0002 bdl 
MS414 Connoquenessing Groundwater 10/29/14 0.0007 0.0031 bdl 
MS415 Connoquenessing Groundwater 10/29/14 0.0005 0.0007 bdl 
MS416 Connoquenessing Groundwater 10/29/14 0.0005 0.0001 bdl 
MS417 Connoquenessing Groundwater 10/29/14 0.0004 0.0003 bdl 
MS418 Connoquenessing Groundwater 10/29/14 0.0003 0.0001 bdl 
MS419 Connoquenessing Groundwater 10/29/14 0.0002 0.0003 bdl 
MS420 Connoquenessing Groundwater 11/9/14 0.0002 0.0001 bdl 
MS421 Connoquenessing Groundwater 11/12/14 0.0002 0.0007 0.0001 
MS422 Connoquenessing Groundwater 11/12/14 0.0002 0.0005 bdl 
MS423 Connoquenessing Groundwater 11/20/14 0.0002 0.0001 bdl 
MS424 Connoquenessing Groundwater 12/16/14 0.0001 0.0077 bdl 
MS428 Connoquenessing Groundwater 12/16/14 0.0001 0.0044 bdl 
MS429 Connoquenessing Groundwater 12/16/14 0.0001 0.0087 0.0001 
MS430 Connoquenessing Groundwater 12/16/14 bdl 0.0037 bdl 
MS431 Connoquenessing Surface Water 12/16/14 0.0001 0.0020 bdl 
MS434 Connoquenessing Groundwater 12/18/14 0.0001 0.0018 0.0001 
MS436 Connoquenessing Groundwater 1/15/15 <0.0001 bdl bdl 
MS437 Connoquenessing Groundwater 1/15/15 <0.0001 0.0018 <0.0001 
MS447 Connoquenessing Groundwater 2/6/15 0.0002 bdl <0.0001 
MS448 Connoquenessing Groundwater 2/6/15 <0.0001 bdl 0.0001 
MS449 Connoquenessing Groundwater 2/6/15 <0.0001 bdl <0.0001 
MS450 Connoquenessing Groundwater 2/26/15 0.0009 0.0002 <0.0001 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS451 Connoquenessing Groundwater 4/14/15 0.0009 0.0093 0.0001 
MS453 Connoquenessing Groundwater 4/30/15 0.0007 0.0002 bdl 
MS539 Connoquenessing Groundwater 8/18/15 0.0004 0.0009 <0.0001 
MS540 Connoquenessing Groundwater 8/18/15 0.0003 bdl <0.0001 
MS541 Connoquenessing Groundwater 8/18/15 0.0003 0.0005 <0.0001 
MS580 Connoquenessing Groundwater 9/15/15 0.0001 <0.0001 bdl 
MS602 Connoquenessing Groundwater 10/8/15 0.0001 0.0005 <0.0001 
MS604 Connoquenessing Groundwater 10/8/15 0.0001 0.0001 <0.0001 
MS605 Connoquenessing Groundwater 10/16/15 0.0013 0.0075 <0.0001 
MS606 Connoquenessing Groundwater 10/16/15 0.0010 0.0002 <0.0001 
MS607 Connoquenessing Groundwater 10/16/15 0.0008 0.0002 0.0001 
MS608 Connoquenessing Groundwater 10/16/15 0.0008 0.0005 0.0001 
MS609 Connoquenessing Groundwater 10/16/15 0.0006 0.0010 0.0001 
MS610 Connoquenessing Groundwater 10/16/15 0.0005 0.0021 0.0002 
MS625 Connoquenessing Groundwater 10/23/15 0.0001 0.0005 0.0006 
MS626 Connoquenessing Groundwater 10/23/15 0.0001 0.0020 0.0001 
MS627 Connoquenessing Groundwater 10/23/15 0.0001 0.0001 <0.0001 
MS628 Connoquenessing Groundwater 10/23/15 0.0001 0.0004 <0.0001 
MS629 Connoquenessing Groundwater 10/23/15 0.0001 0.0002 <0.0001 
MS630 Connoquenessing Groundwater 10/23/15 0.0002 0.0001 <0.0001 
MS631 Connoquenessing Groundwater 10/30/15 0.0001 0.0002 <0.0001 
MS632 Connoquenessing Groundwater 10/30/15 0.0001 0.0020 <0.0001 
MS633 Connoquenessing Groundwater 10/30/15 0.0001 0.0017 <0.0001 
MS634 Connoquenessing Groundwater 10/30/15 0.0001 0.0047 0.0006 
MS651 Connoquenessing Surface Water 11/23/15 0.0006 <0.0001 <0.0001 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS652 Connoquenessing Groundwater 11/23/15 0.0005 0.0001 <0.0001 
MS653 Connoquenessing Surface Water 11/23/15 0.0004 0.0001 <0.0001 
MS654 Connoquenessing Groundwater 11/23/15 0.0003 bdl <0.0001 
MS673 Connoquenessing Groundwater 1/11/16 0.0002 0.0007 bdl 
MS674 Connoquenessing Groundwater 1/11/16 0.0002 0.0008 bdl 
MS758 Connoquenessing Surface Water 4/5/16 0.0015 0.0001 <0.0001 
MS759 Connoquenessing Groundwater 4/5/16 0.0011 <0.0001 <0.0001 
MS760 Connoquenessing Groundwater 4/5/16 0.0008 0.0001 <0.0001 
MS761 Connoquenessing Groundwater 4/5/16 0.0006 0.0007 bdl 
MS762 Connoquenessing Groundwater 4/5/16 0.0005 0.0017 <0.0001 
MS763 Connoquenessing Groundwater 4/5/16 0.0004 <0.0001 0.0002 
MS764 Connoquenessing Groundwater 4/5/16 0.0004 bdl bdl 
MS765 Connoquenessing Groundwater 4/5/16 0.0003 bdl bdl 
MS782 Connoquenessing Groundwater 5/12/16 0.0003 <0.0001 bdl 
MS818 Connoquenessing Groundwater 8/15/16 0.0010 0.0022 <0.0001 
MS860 Connoquenessing Groundwater 10/11/16 0.0008 0.0002 0.0001 
MS094 Kiskiminetas Groundwater 11/25/12 <0.0001 0.0002 bdl 
MS152 Kiskiminetas Groundwater 2/3/13 bdl 0.0003 bdl 
MS153 Kiskiminetas Groundwater 2/6/13 bdl bdl bdl 
MS341 Kiskiminetas Groundwater 7/23/14 0.0003 0.0008 0.0001 
MS343 Kiskiminetas Groundwater 7/23/14 0.0001 0.0044 0.0000 
MS435 Kiskiminetas Groundwater 1/14/15 <0.0001 0.0021 <0.0001 
MS444 Kiskiminetas Groundwater 1/29/15 <0.0001 0.0004 0.0001 
MS445 Kiskiminetas Groundwater 2/4/15 <0.0001 0.0013 <0.0001 
MS446 Kiskiminetas Groundwater 2/4/15 <0.0001 0.0003 0.0009 
  
4
1
0
 
Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS130 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0002 0.0009 
MS131 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0131 0.0013 
MS132 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0001 0.0013 
MS133 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0002 0.0001 
MS134 Lower Allegheny Groundwater 1/22/13 <0.0001 <0.0001 0.0003 
MS135 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0004 0.0001 
MS136 Lower Allegheny Surface Water 1/22/13 <0.0001 <0.0001 0.0001 
MS137 Lower Allegheny Groundwater 1/22/13 <0.0001 0.0007 0.0004 
MS141 Lower Allegheny Groundwater 1/22/13 0.0001 0.0007 bdl 
MS169 Lower Allegheny Groundwater 4/12/13 0.0008 0.0001 <0.0001 
MS194 Lower Allegheny Groundwater 7/12/13 0.0001 0.0002 bdl 
MS195 Lower Allegheny Groundwater 7/12/13 bdl bdl bdl 
MS209 Lower Allegheny Groundwater 8/16/13 0.0004 0.0001 0.0000 
MS212 Lower Allegheny Groundwater 8/16/13 0.0001 0.0001 bdl 
MS213 Lower Allegheny Groundwater 8/16/13 0.0002 0.0001 bdl 
MS214 Lower Allegheny Groundwater 8/16/13 0.0001 <0.0001 bdl 
MS222 Lower Allegheny Groundwater 9/13/13 0.0008 0.0001 0.0000 
MS226 Lower Allegheny Groundwater 9/26/13 0.0001 bdl 0.0000 
MS227 Lower Allegheny Groundwater 9/26/13 0.0001 bdl 0.0000 
MS228 Lower Allegheny Groundwater 9/26/13 0.0001 0.0002 bdl 
MS399 Lower Allegheny Groundwater 9/24/14 0.0002 0.0006 0.0008 
MS441 Lower Allegheny Groundwater 1/22/15 0.0001 0.0003 <0.0001 
MS442 Lower Allegheny Groundwater 1/22/15 <0.0001 0.0005 0.0002 
MS443 Lower Allegheny Groundwater 1/29/15 <0.0001 0.0002 <0.0001 
MS476 Lower Allegheny Surface Water 6/11/15 0.0014 0.0012 0.0002 
  
4
1
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS477 Lower Allegheny Surface Water 6/11/15 0.0011 0.0001 0.0001 
MS478 Lower Allegheny Surface Water 6/11/15 0.0009 0.0001 0.0002 
MS479 Lower Allegheny Surface Water 6/11/15 0.0008 0.0001 <0.0001 
MS480 Lower Allegheny Surface Water 6/11/15 0.0007 0.0003 0.0003 
MS487 Lower Allegheny Groundwater 6/19/15 0.0003 0.0042 0.0004 
MS488 Lower Allegheny Groundwater 6/19/15 0.0002 0.0069 <0.0001 
MS496 Lower Allegheny Surface Water 7/2/15 0.0006 <0.0001 0.0001 
MS497 Lower Allegheny Surface Water 7/2/15 0.0004 0.0001 <0.0001 
MS498 Lower Allegheny Surface Water 7/2/15 0.0004 0.0004 <0.0001 
MS499 Lower Allegheny Surface Water 7/2/15 0.0004 0.0003 <0.0001 
MS500 Lower Allegheny Surface Water 7/2/15 0.0003 0.0001 <0.0001 
MS501 Lower Allegheny Surface Water 7/2/15 0.0003 0.0001 0.0001 
MS502 Lower Allegheny Surface Water 7/2/15 0.0003 <0.0001 0.0001 
MS504 Lower Allegheny Groundwater 7/7/15 0.0002 0.0007 0.0001 
MS505 Lower Allegheny Surface Water 7/7/15 0.0002 0.0006 0.0004 
MS506 Lower Allegheny Surface Water 7/7/15 0.0002 0.0007 0.0001 
MS507 Lower Allegheny Groundwater 7/7/15 0.0002 0.0006 0.0001 
MS508 Lower Allegheny Groundwater 7/7/15 0.0002 0.0009 0.0002 
MS526 Lower Allegheny Surface Water 8/4/15 bdl 0.0001 bdl 
MS527 Lower Allegheny Surface Water 8/4/15 bdl bdl bdl 
MS528 Lower Allegheny Surface Water 8/4/15 bdl bdl bdl 
MS529 Lower Allegheny Surface Water 8/4/15 bdl bdl bdl 
MS530 Lower Allegheny Surface Water 8/4/15 bdl bdl bdl 
MS531 Lower Allegheny Surface Water 8/4/15 bdl bdl 0.0001 
  
4
1
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS532 Lower Allegheny Surface Water 8/4/15 bdl 0.0002 bdl 
MS559 Lower Allegheny Surface Water 9/5/15 0.0004 <0.0001 0.0002 
MS560 Lower Allegheny Surface Water 9/5/15 0.0004 0.0001 0.0001 
MS561 Lower Allegheny Surface Water 9/5/15 0.0003 <0.0001 <0.0001 
MS562 Lower Allegheny Surface Water 9/5/15 0.0003 0.0001 <0.0001 
MS563 Lower Allegheny Surface Water 9/5/15 0.0002 0.0011 <0.0001 
MS564 Lower Allegheny Surface Water 9/5/15 0.0002 0.0003 0.0003 
MS565 Lower Allegheny Surface Water 9/5/15 0.0002 0.0001 0.0004 
MS577 Lower Allegheny Groundwater 9/10/15 0.0001 0.0008 0.0012 
MS579 Lower Allegheny Groundwater 9/10/15 0.0001 0.0063 0.0002 
MS592 Lower Allegheny Surface Water 9/30/15 0.0001 0.0015 0.0001 
MS594 Lower Allegheny Groundwater 9/30/15 0.0001 0.0002 0.0002 
MS611 Lower Allegheny Surface Water 10/17/15 0.0004 0.0001 0.0002 
MS612 Lower Allegheny Surface Water 10/17/15 0.0003 0.0001 0.0001 
MS613 Lower Allegheny Surface Water 10/17/15 0.0003 0.0002 0.0001 
MS614 Lower Allegheny Surface Water 10/17/15 0.0002 <0.0001 0.0001 
MS615 Lower Allegheny Surface Water 10/17/15 0.0002 0.0001 <0.0001 
MS616 Lower Allegheny Surface Water 10/17/15 0.0002 <0.0001 0.0005 
MS617 Lower Allegheny Surface Water 10/17/15 0.0002 0.0002 0.0001 
MS641 Lower Allegheny Groundwater 11/13/15 <0.0001 0.0015 <0.0001 
MS683 Lower Allegheny Surface Water 1/16/16 0.0001 0.0003 0.0001 
MS684 Lower Allegheny Surface Water 1/16/16 0.0001 0.0003 0.0001 
MS685 Lower Allegheny Surface Water 1/16/16 0.0002 0.0004 0.0002 
MS686 Lower Allegheny Surface Water 1/16/16 0.0001 0.0005 0.0002 
MS687 Lower Allegheny Surface Water 1/16/16 0.0001 0.0005 0.0001 
  
4
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS688 Lower Allegheny Surface Water 1/16/16 0.0001 0.0002 0.0001 
MS689 Lower Allegheny Surface Water 1/16/16 0.0001 0.0004 0.0001 
MS711 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0011 0.0001 
MS713 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0005 0.0001 
MS714 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0005 0.0002 
MS715 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0004 0.0002 
MS716 Lower Allegheny Surface Water 2/18/16 0.0001 0.0007 0.0001 
MS717 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0010 0.0001 
MS718 Lower Allegheny Surface Water 2/18/16 <0.0001 0.0005 0.0001 
MS744 Lower Allegheny Surface Water 3/22/16 0.0001 0.0005 bdl 
MS745 Lower Allegheny Surface Water 3/22/16 0.0001 0.0002 bdl 
MS747 Lower Allegheny Surface Water 3/22/16 0.0001 0.0002 bdl 
MS748 Lower Allegheny Surface Water 3/22/16 0.0001 0.0002 bdl 
MS749 Lower Allegheny Surface Water 3/22/16 0.0001 0.0003 bdl 
MS750 Lower Allegheny Surface Water 3/22/16 0.0001 0.0001 bdl 
MS751 Lower Allegheny Surface Water 3/22/16 <0.0001 0.0002 bdl 
MS784 Lower Allegheny Surface Water 5/15/16 0.0002 0.0003 0.0001 
MS785 Lower Allegheny Surface Water 5/15/16 0.0002 0.0002 0.0002 
MS786 Lower Allegheny Surface Water 5/15/16 0.0002 0.0002 0.0002 
MS787 Lower Allegheny Surface Water 5/15/16 0.0002 0.0002 0.0002 
MS788 Lower Allegheny Surface Water 5/15/16 0.0002 0.0007 0.0001 
MS789 Lower Allegheny Surface Water 5/15/16 0.0001 0.0001 0.0002 
MS790 Lower Allegheny Surface Water 5/15/16 0.0001 0.0068 0.0003 
MS794 Lower Allegheny Surface Water 6/1/16 0.0001 0.0002 0.0001 
  
4
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS795 Lower Allegheny Surface Water 6/1/16 0.0001 0.0002 0.0001 
MS796 Lower Allegheny Surface Water 6/1/16 0.0001 0.0001 0.0001 
MS797 Lower Allegheny Surface Water 6/1/16 0.0001 0.0001 0.0002 
MS804 Lower Allegheny Surface Water 6/25/16 0.0006 0.0002 0.0001 
MS805 Lower Allegheny Surface Water 6/25/16 0.0006 0.0001 0.0001 
MS806 Lower Allegheny Surface Water 6/25/16 0.0006 0.0002 0.0001 
MS807 Lower Allegheny Surface Water 6/25/16 0.0005 <0.0001 0.0001 
MS808 Lower Allegheny Surface Water 6/25/16 0.0004 0.0001 <0.0001 
MS809 Lower Allegheny Surface Water 6/25/16 0.0004 0.0001 0.0002 
MS810 Lower Allegheny Surface Water 6/25/16 0.0004 0.0003 0.0002 
MS811 Lower Allegheny Surface Water 7/23/16 0.0027 0.0005 0.0001 
MS812 Lower Allegheny Surface Water 7/23/16 0.0017 0.0002 0.0001 
MS813 Lower Allegheny Surface Water 7/23/16 0.0010 0.0000 <0.0001 
MS814 Lower Allegheny Surface Water 7/23/16 0.0007 0.0001 <0.0001 
MS815 Lower Allegheny Surface Water 7/23/16 0.0006 0.0006 <0.0001 
MS816 Lower Allegheny Surface Water 7/23/16 0.0004 0.0001 0.0002 
MS817 Lower Allegheny Surface Water 7/23/16 0.0003 0.0032 0.0002 
MS819 Lower Allegheny Groundwater 8/15/16 0.0007 bdl 0.0001 
MS820 Lower Allegheny Groundwater 8/15/16 0.0005 bdl 0.0001 
MS821 Lower Allegheny Groundwater 8/15/16 0.0005 bdl 0.0002 
MS822 Lower Allegheny Groundwater 8/15/16 0.0003 0.0010 0.0005 
MS823 Lower Allegheny Groundwater 8/15/16 0.0003 0.0002 0.0008 
MS824 Lower Allegheny Groundwater 8/16/16 0.0003 0.0012 <0.0001 
MS825 Lower Allegheny Groundwater 8/16/16 0.0002 0.0005 0.0002 
MS826 Lower Allegheny Groundwater 8/16/16 0.0001 0.0002 0.0001 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS827 Lower Allegheny Groundwater 8/16/16 0.0002 0.0011 0.0002 
MS828 Lower Allegheny Groundwater 8/16/16 0.0002 0.0449 0.0001 
MS829 Lower Allegheny Groundwater 8/19/16 0.0003 0.0966 0.0001 
MS830 Lower Allegheny Groundwater 8/19/16 0.0001 0.0017 0.0001 
MS831 Lower Allegheny Groundwater 8/19/16 0.0001 0.0001 <0.0001 
MS832 Lower Allegheny Groundwater 8/19/16 0.0001 0.0072 <0.0001 
MS833 Lower Allegheny Groundwater 8/19/16 0.0001 <0.0001 <0.0001 
MS834 Lower Allegheny Surface Water 8/26/16 0.0001 0.0007 0.0001 
MS835 Lower Allegheny Surface Water 8/26/16 0.0002 0.0009 0.0001 
MS836 Lower Allegheny Surface Water 8/26/16 0.0001 0.0002 <0.0001 
MS837 Lower Allegheny Surface Water 8/26/16 0.0001 0.0002 <0.0001 
MS838 Lower Allegheny Surface Water 8/26/16 0.0001 0.0004 <0.0001 
MS839 Lower Allegheny Surface Water 8/26/16 0.0001 0.0001 0.0003 
MS840 Lower Allegheny Surface Water 8/26/16 0.0001 0.0011 0.0002 
MS841 Lower Allegheny Surface Water 9/16/16 0.0264 0.0006 0.0001 
MS842 Lower Allegheny Surface Water 9/16/16 0.0232 0.0008 0.0001 
MS843 Lower Allegheny Surface Water 9/16/16 0.0203 bdl <0.0001 
MS844 Lower Allegheny Surface Water 9/16/16 0.0192 0.0002 <0.0001 
MS845 Lower Allegheny Surface Water 9/16/16 0.0167 <0.0001 bdl 
MS846 Lower Allegheny Surface Water 9/16/16 0.0156 0.0001 0.0004 
MS847 Lower Allegheny Surface Water 9/16/16 0.0155 0.0067 0.0003 
MS848 Lower Allegheny Surface Water 9/16/16 0.0071 0.0117 0.0004 
MS850 Lower Allegheny Groundwater 9/25/16 0.0062 0.0009 <0.0001 
MS851 Lower Allegheny Groundwater 9/25/16 0.0057 0.0048 0.0011 
MS852 Lower Allegheny Groundwater 9/25/16 0.0054 bdl <0.0001 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS853 Lower Allegheny Groundwater 9/25/16 0.0038 0.0008 0.0009 
MS854 Lower Allegheny Groundwater 9/25/16 0.0052 0.0016 0.0013 
MS855 Lower Allegheny Groundwater 9/25/16 0.0015 0.0001 bdl 
MS856 Lower Allegheny Groundwater 9/25/16 0.0014 0.0009 bdl 
MS857 Lower Allegheny Groundwater 9/25/16 0.0003 0.0014 0.0001 
MS858 Lower Allegheny Groundwater 9/25/16 0.0009 0.0010 0.0001 
MS861 Lower Allegheny Surface Water 10/14/16 0.0013 0.0007 0.0001 
MS862 Lower Allegheny Surface Water 10/14/16 0.0006 0.0055 0.0003 
MS863 Lower Allegheny Surface Water 10/14/16 bdl 0.0200 0.0009 
MS864 Lower Allegheny Surface Water 10/14/16 bdl 0.0015 0.0002 
MS865 Lower Allegheny Surface Water 10/14/16 bdl 0.0001 0.0001 
MS866 Lower Allegheny Surface Water 10/14/16 bdl 0.0001 0.0001 
MS867 Lower Allegheny Surface Water 10/14/16 bdl 0.0002 bdl 
MS868 Lower Allegheny Surface Water 10/14/16 bdl 0.0044 0.0004 
MS869 Lower Allegheny Surface Water 10/14/16 bdl 0.0004 0.0002 
MS887 Lower Allegheny Surface Water 11/5/16 0.0066 0.0001 0.0005 
MS888 Lower Allegheny Surface Water 11/5/16 0.0060 0.0001 0.0003 
MS889 Lower Allegheny Surface Water 11/5/16 0.0061 0.0001 0.0003 
MS890 Lower Allegheny Surface Water 11/5/16 0.0054 0.0003 0.0003 
MS891 Lower Allegheny Surface Water 11/5/16 0.0048 0.0001 0.0003 
MS892 Lower Allegheny Surface Water 11/5/16 0.0042 0.0001 0.0003 
MS893 Lower Allegheny Surface Water 11/5/16 0.0046 0.0008 0.0005 
MS894 Lower Allegheny Surface Water 11/5/16 0.0038 0.0009 0.0003 
MS895 Lower Allegheny Surface Water 11/5/16 0.0038 0.0013 0.0002 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS896 Lower Allegheny Surface Water 11/5/16 0.0037 0.0018 0.0005 
MS897 Lower Allegheny Surface Water 11/5/16 0.0030 0.0001 0.0004 
MS898 Lower Allegheny Surface Water 11/5/16 0.0035 0.0001 0.0003 
MS899 Lower Allegheny Surface Water 11/5/16 0.0030 0.0001 0.0002 
MS900 Lower Allegheny Surface Water 11/5/16 0.0029 0.0045 0.0004 
MS901 Lower Allegheny Surface Water 11/5/16 0.0023 0.0001 0.0002 
MS902 Lower Allegheny Surface Water 11/5/16 0.0025 0.0001 0.0002 
MS903 Lower Allegheny Surface Water 11/5/16 0.0021 0.0013 0.0002 
MS904 Lower Allegheny Surface Water 11/5/16 0.0021 0.0002 0.0002 
MS905 Lower Allegheny Surface Water 11/5/16 0.0022 0.0018 0.0001 
MS906 Lower Allegheny Surface Water 11/11/16 0.0018 0.0002 0.0001 
MS907 Lower Allegheny Surface Water 11/11/16 0.0013 0.0012 0.0002 
MS908 Lower Allegheny Surface Water 11/11/16 0.0012 0.0087 0.0003 
MS909 Lower Allegheny Surface Water 11/11/16 0.0010 0.0019 0.0004 
MS910 Lower Allegheny Surface Water 11/11/16 0.0008 0.0001 0.0001 
MS911 Lower Allegheny Surface Water 11/11/16 0.0008 <0.0001 0.0001 
MS912 Lower Allegheny Surface Water 11/11/16 0.0006 0.0005 <0.0001 
MS913 Lower Allegheny Surface Water 11/11/16 0.0007 0.0001 0.0003 
MS914 Lower Allegheny Surface Water 11/11/16 0.0006 0.0002 0.0001 
MS916 Lower Allegheny Groundwater 11/13/16 0.0009 0.0020 0.0001 
MS917 Lower Allegheny Groundwater 11/13/16 0.0005 0.0001 <0.0001 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 <0.001 <0.0001 0.0017 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 0.0001 0.0001 bdl 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 <0.0001 0.0001 0.0007 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 bdl bdl 0.0001 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 bdl bdl <0.0001 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 bdl 0.0008 0.0007 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 bdl bdl <0.0001 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 bdl bdl bdl 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 bdl bdl 0.0007 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0005 0.0004 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0003 0.0014 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0717 0.0011 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0003 0.0005 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0005 0.0001 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0020 0.0003 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 bdl bdl 0.0007 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0017 0.0006 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0001 0.0012 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 bdl bdl bdl 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 bdl 0.0044 0.0005 
MS331 
Lower 
Monongahela 
Surface Water 7/1/14 0.0013 0.0035 0.0008 
MS332 
Lower 
Monongahela 
Surface Water 7/1/14 0.0117 0.0006 0.0003 
MS339 
Lower 
Monongahela 
Surface Water 7/22/14 0.0005 0.0016 0.0006 
MS340 
Lower 
Monongahela 
Surface Water 7/22/14 0.0114 0.0006 0.0005 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 0.0015 0.0001 bdl 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 0.0015 0.0007 0.0006 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 0.0011 0.0007 0.0013 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 0.0007 0.0008 bdl 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 0.0007 0.0002 bdl 
MS367 
Lower 
Monongahela 
Surface Water 8/27/14 0.0007 0.0006 0.0007 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 bdl 0.0006 bdl 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 bdl bdl bdl 
  
4
2
0
 
Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS370 
Lower 
Monongahela 
Surface Water 8/27/14 bdl bdl bdl 
MS372 
Lower 
Monongahela 
Surface Water 8/28/14 bdl bdl bdl 
MS373 
Lower 
Monongahela 
Surface Water 8/28/14 bdl bdl bdl 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 0.0006 0.0048 0.0005 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 0.0005 bdl <0.0001 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 0.0004 bdl 0.0012 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 0.0004 0.0004 0.0011 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 0.0019 0.0083 0.0003 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 0.0002 bdl 0.0004 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 0.0002 0.0003 0.0002 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 0.0002 0.0051 <0.0001 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 0.0001 0.0001 0.0003 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.0001 0.0002 0.0001 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 0.0010 0.0004 0.0001 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 0.0008 0.0005 0.0005 
  
4
2
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 0.0006 <0.0001 0.0006 
MS558 
Lower 
Monongahela 
Surface Water 9/4/15 0.0005 0.0016 0.0010 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 0.0001 0.0004 0.0003 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 0.0033 0.0022 0.0006 
MS793 
Lower 
Monongahela 
Surface Water 5/17/16 0.0001 0.0006 0.0002 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 bdl 0.0001 0.0004 
MS871 
Lower 
Monongahela 
Surface Water 10/18/16 bdl 0.0005 0.0009 
MS872 
Lower 
Monongahela 
Surface Water 10/18/16 bdl 0.0002 0.0004 
MS873 
Lower 
Monongahela 
Surface Water 10/18/16 bdl 0.0003 0.0005 
MS700 Shenango Groundwater 2/5/16 <0.0001 0.0006 0.0001 
MS701 Shenango Groundwater 2/5/16 <0.0001 0.0025 0.0001 
MS702 Shenango Groundwater 2/5/16 <0.0001 0.0005 <0.0001 
MS059 Upper Ohio Groundwater 9/12/12 bdl bdl 0.0004 
MS060 Upper Ohio Groundwater 9/12/12 bdl bdl 0.0002 
MS061 Upper Ohio Surface Water 9/12/12 bdl bdl 0.0003 
  
4
2
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS062 Upper Ohio Surface Water 9/12/12 bdl bdl 0.0007 
MS063 Upper Ohio Surface Water 9/12/12 bdl bdl 0.0006 
MS076 Upper Ohio Groundwater 11/2/12 bdl bdl 0.0002 
MS077 Upper Ohio Surface Water 11/2/12 bdl bdl 0.0001 
MS078 Upper Ohio Surface Water 11/2/12 bdl bdl 0.0003 
MS079 Upper Ohio Groundwater 11/2/12 bdl bdl bdl 
MS084 Upper Ohio Surface Water 11/2/12 bdl bdl bdl 
MS108 Upper Ohio Groundwater 12/7/12 0.0010 0.0046 bdl 
MS151 Upper Ohio Groundwater 2/7/13 bdl 0.0001 0.0005 
MS252 Upper Ohio Groundwater 1/3/14 bdl 0.0003 bdl 
MS258 Upper Ohio Surface Water 1/20/14 bdl 0.0003 0.0006 
MS259 Upper Ohio Groundwater 1/20/14 bdl 0.0003 0.0005 
MS260 Upper Ohio Groundwater 1/20/14 bdl 0.0008 0.0005 
MS261 Upper Ohio Groundwater 1/20/14 bdl 0.0005 0.0002 
MS263 Upper Ohio Groundwater 1/30/14 0.0003 0.0001 0.0002 
MS264 Upper Ohio Groundwater 1/30/14 0.0003 0.0003 0.0004 
MS265 Upper Ohio Groundwater 1/30/14 0.0002 0.0003 0.0004 
MS266 Upper Ohio Groundwater 1/30/14 0.0002 0.0012 0.0006 
MS267 Upper Ohio Groundwater 2/6/14 0.0002 0.0007 0.0006 
MS268 Upper Ohio Groundwater 2/6/14 0.0002 0.0002 0.0004 
MS278 Upper Ohio Groundwater 3/19/14 bdl 0.0001 0.0000 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS279 Upper Ohio Groundwater 3/19/14 bdl 0.0001 0.0004 
MS280 Upper Ohio Groundwater 3/19/14 bdl 0.0002 0.0002 
MS281 Upper Ohio Groundwater 3/19/14 bdl 0.0150 0.0006 
MS282 Upper Ohio Groundwater 3/19/14 bdl 0.0010 0.0000 
MS283 Upper Ohio Groundwater 3/19/14 bdl 0.0003 0.0000 
MS284 Upper Ohio Groundwater 3/19/14 bdl bdl 0.0006 
MS285 Upper Ohio Groundwater 3/19/14 bdl 0.0002 0.0004 
MS286 Upper Ohio Groundwater 3/19/14 bdl 0.0006 0.0001 
MS287 Upper Ohio Groundwater 3/19/14 bdl 0.0002 0.0003 
MS288 Upper Ohio Groundwater 3/19/14 bdl 0.0003 0.0003 
MS289 Upper Ohio Groundwater 3/19/14 bdl 0.0148 0.0005 
MS290 Upper Ohio Groundwater 3/19/14 bdl 0.0100 bdl 
MS290B Upper Ohio Groundwater 3/19/14       
MS291 Upper Ohio Groundwater 3/20/14 bdl 0.0005 0.0004 
MS292 Upper Ohio Groundwater 3/20/14 bdl 0.0001 0.0003 
MS293 Upper Ohio Groundwater 3/20/14 bdl 0.0002 0.0002 
MS294 Upper Ohio Groundwater 3/20/14 bdl 0.0012 0.0000 
MS295 Upper Ohio Groundwater 3/20/14 bdl 0.0012 0.0005 
MS296 Upper Ohio Groundwater 3/20/14 bdl 0.0088 0.0007 
MS371 Upper Ohio Groundwater 8/28/14 bdl bdl bdl 
MS374 Upper Ohio Groundwater 8/28/14 bdl bdl bdl 
MS438 Upper Ohio Groundwater 1/20/15 0.0001 bdl <0.0001 
MS439 Upper Ohio Groundwater 1/20/15 0.0001 0.0003 <0.0001 
MS440 Upper Ohio Groundwater 1/21/15 0.0002 bdl <0.0001 
MS452 Upper Ohio Groundwater 4/29/15 0.0008 0.0040 0.0006 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS458 Upper Ohio Groundwater 5/19/15 0.0014 0.0039 0.0010 
MS459 Upper Ohio Groundwater 5/19/15 0.0011 0.0025 0.0007 
MS460 Upper Ohio Surface Water 5/22/15 0.0007 0.0006 0.0005 
MS461 Upper Ohio Surface Water 5/22/15 0.0006 0.0011 0.0005 
MS462 Upper Ohio Surface Water 5/22/15 0.0005 0.0087 0.0007 
MS463 Upper Ohio Surface Water 5/22/15 0.0004 0.0001 0.0005 
MS468 Upper Ohio Surface Water 6/3/15 0.0003 0.0008 0.0006 
MS469 Upper Ohio Surface Water 6/3/15 0.0003 0.0269 0.0006 
MS470 Upper Ohio Surface Water 6/3/15 0.0002 0.0007 0.0006 
MS471 Upper Ohio Surface Water 6/3/15 0.0005 0.0001 0.0004 
MS472 Upper Ohio Surface Water 6/3/15 0.0002 0.0001 0.0006 
MS481 Upper Ohio Surface Water 6/16/15 0.0005 0.0077 0.0003 
MS482 Upper Ohio Surface Water 6/16/15 0.0004 0.0760 0.0003 
MS483 Upper Ohio Surface Water 6/16/15 0.0004 0.0061 0.0002 
MS484 Upper Ohio Surface Water 6/16/15 0.0003 0.0047 0.0002 
MS485 Upper Ohio Surface Water 6/16/15 0.0003 0.0043 0.0002 
MS486 Upper Ohio Surface Water 6/16/15 0.0003 0.0001 0.0004 
MS489 Upper Ohio Surface Water 6/30/15 0.0047 0.0025 0.0003 
MS490 Upper Ohio Surface Water 6/30/15 0.0028 0.0024 0.0003 
MS491 Upper Ohio Surface Water 6/30/15 0.0018 0.0194 0.0004 
MS492 Upper Ohio Surface Water 6/30/15 0.0014 0.0011 0.0003 
MS493 Upper Ohio Surface Water 6/30/15 0.0010 0.0001 0.0003 
MS494 Upper Ohio Surface Water 6/30/15 0.0008 0.0009 0.0002 
MS495 Upper Ohio Surface Water 6/30/15 0.0007 0.0006 0.0003 
MS509 Upper Ohio Surface Water 7/17/15 0.0036 0.0010 0.0002 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS510 Upper Ohio Surface Water 7/17/15 0.0019 0.0048 0.0002 
MS511 Upper Ohio Surface Water 7/17/15 0.0012 0.0003 0.0001 
MS512 Upper Ohio Surface Water 7/17/15 0.0008 0.0146 0.0003 
MS513 Upper Ohio Surface Water 7/17/15 0.0005 0.0022 0.0001 
MS514 Upper Ohio Surface Water 7/17/15 0.0005 0.0072 bdl 
MS515 Upper Ohio Surface Water 7/17/15 0.0002 bdl 0.0001 
MS516 Upper Ohio Surface Water 7/17/15 0.0001 bdl 0.0001 
MS517 Upper Ohio Surface Water 7/17/15 bdl bdl 0.0001 
MS518 Upper Ohio Surface Water 7/17/15 bdl 0.0003 0.0002 
MS519 Upper Ohio Surface Water 7/29/15 bdl 0.0007 0.0002 
MS520 Upper Ohio Surface Water 7/29/15 bdl 0.0032 0.0001 
MS521 Upper Ohio Surface Water 7/29/15 bdl 0.0002 0.0001 
MS522 Upper Ohio Surface Water 7/29/15 bdl 0.0123 0.0003 
MS523 Upper Ohio Surface Water 7/29/15 bdl 0.0012 0.0001 
MS524 Upper Ohio Surface Water 7/29/15 bdl bdl 0.0002 
MS525 Upper Ohio Groundwater 8/3/15 bdl bdl bdl 
MS533 Upper Ohio Surface Water 8/13/15 0.0027 0.0004 0.0006 
MS534 Upper Ohio Surface Water 8/13/15 0.0016 0.0021 0.0004 
MS535 Upper Ohio Surface Water 8/13/15 0.0011 0.0227 0.0006 
MS536 Upper Ohio Surface Water 8/13/15 0.0008 <0.0001 0.0004 
MS537 Upper Ohio Surface Water 8/13/15 0.0006 bdl 0.0004 
MS538 Upper Ohio Surface Water 8/13/15 0.0005 0.0007 0.0004 
MS549 Upper Ohio Surface Water 8/25/15 0.0001 0.0004 0.0004 
MS550 Upper Ohio Surface Water 8/25/15 0.0001 0.0015 0.0004 
MS551 Upper Ohio Surface Water 8/25/15 <0.0001 0.0192 0.0005 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS552 Upper Ohio Surface Water 8/25/15 <0.0001 0.0002 0.0004 
MS553 Upper Ohio Surface Water 8/25/15 <0.0001 bdl 0.0004 
MS554 Upper Ohio Surface Water 8/25/15 <0.0001 0.0004 0.0004 
MS566 Upper Ohio Surface Water 9/6/15 0.0002 0.0002 0.0004 
MS568 Upper Ohio Surface Water 9/6/15 0.0001 0.0002 0.0004 
MS569 Upper Ohio Surface Water 9/6/15 0.0001 0.0009 0.0004 
MS571 Upper Ohio Surface Water 9/8/15 0.0001 0.0001 0.0004 
MS572 Upper Ohio Surface Water 9/8/15 0.0001 0.0004 0.0002 
MS573 Upper Ohio Surface Water 9/8/15 0.0001 0.0007 0.0004 
MS574 Upper Ohio Surface Water 9/8/15 0.0001 0.0045 0.0004 
MS575 Upper Ohio Surface Water 9/8/15 0.0001 0.0179 0.0005 
MS576 Upper Ohio Surface Water 9/8/15 0.0001 0.0004 0.0001 
MS581 Upper Ohio Groundwater 9/25/15 0.0004 0.0004 0.0007 
MS582 Upper Ohio Surface Water 9/25/15 0.0003 0.0003 0.0004 
MS583 Upper Ohio Groundwater 9/25/15 0.0003 0.0007 0.0002 
MS584 Upper Ohio Surface Water 9/25/15 0.0003 0.0006 0.0004 
MS585 Upper Ohio Surface Water 9/25/15 0.0002 0.0009 0.0005 
MS586 Upper Ohio Surface Water 9/25/15 0.0002 0.0070 0.0003 
MS587 Upper Ohio Surface Water 9/25/15 0.0001 0.0181 0.0006 
MS588 Upper Ohio Surface Water 9/25/15 0.0001 0.0001 0.0004 
MS589 Upper Ohio Groundwater 9/29/15 0.0001 0.0005 0.0006 
MS590 Upper Ohio Groundwater 9/29/15 0.0001 0.0001 0.0005 
MS596 Upper Ohio Surface Water 10/6/15 0.0001 <0.0001 0.0004 
MS597 Upper Ohio Surface Water 10/6/15 0.0001 0.0003 0.0004 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS598 Upper Ohio Surface Water 10/6/15 0.0002 0.0002 0.0004 
MS599 Upper Ohio Surface Water 10/6/15 0.0001 0.0007 0.0004 
MS600 Upper Ohio Surface Water 10/6/15 <0.0001 0.0259 0.0005 
MS601 Upper Ohio Surface Water 10/6/15 <0.0001 0.0001 0.0004 
MS618 Upper Ohio Groundwater 10/20/15 0.0002 <0.0001 0.0005 
MS619 Upper Ohio Surface Water 10/20/15 0.0002 0.0005 0.0005 
MS620 Upper Ohio Surface Water 10/20/15 0.0001 0.0002 0.0004 
MS621 Upper Ohio Surface Water 10/20/15 0.0001 0.0054 0.0005 
MS622 Upper Ohio Surface Water 10/20/15 0.0001 0.0002 0.0004 
MS623 Upper Ohio Surface Water 10/20/15 0.0001 <0.0001 0.0003 
MS624 Upper Ohio Surface Water 10/20/15 0.0001 0.0002 0.0005 
MS635 Upper Ohio Surface Water 11/3/15 0.0001 0.0004 0.0004 
MS636 Upper Ohio Surface Water 11/3/15 0.0001 0.0004 0.0004 
MS637 Upper Ohio Surface Water 11/3/15 0.0001 0.0002 0.0004 
MS638 Upper Ohio Surface Water 11/3/15 0.0001 0.0006 0.0004 
MS639 Upper Ohio Surface Water 11/3/15 <0.0001 0.0227 0.0005 
MS640 Upper Ohio Surface Water 11/3/15 <0.0001 0.0004 0.0003 
MS642 Upper Ohio Surface Water 11/17/15 <0.0001 0.0005 0.0004 
MS643 Upper Ohio Surface Water 11/17/15 <0.0001 0.0008 0.0004 
MS644 Upper Ohio Surface Water 11/17/15 <0.0001 0.0125 0.0006 
MS645 Upper Ohio Surface Water 11/17/15 <0.0001 0.0001 0.0003 
MS646 Upper Ohio Surface Water 11/17/15 <0.0001 0.0012 0.0004 
MS647 Upper Ohio Surface Water 11/17/15 <0.0001 0.0004 0.0005 
MS648 Upper Ohio Surface Water 11/23/15 0.0010 0.0001 0.0001 
MS649 Upper Ohio Groundwater 11/23/15 0.0008 0.0008 0.0002 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS650 Upper Ohio Groundwater 11/23/15 0.0007 0.0001 0.0003 
MS655 Upper Ohio Surface Water 12/4/15 0.0003 0.0005 0.0004 
MS656 Upper Ohio Surface Water 12/4/15 0.0003 0.0012 0.0005 
MS657 Upper Ohio Surface Water 12/4/15 0.0003 0.0112 0.0006 
MS658 Upper Ohio Surface Water 12/4/15 0.0002 0.0003 0.0004 
MS659 Upper Ohio Surface Water 12/4/15 0.0002 0.0004 0.0005 
MS660 Upper Ohio Surface Water 12/4/15 0.0002 <0.0001 0.0004 
MS661 Upper Ohio Surface Water 12/15/15 0.0002 0.0010 0.0005 
MS662 Upper Ohio Surface Water 12/15/15 0.0002 0.0005 0.0006 
MS663 Upper Ohio Surface Water 12/15/15 0.0001 0.0221 0.0007 
MS664 Upper Ohio Surface Water 12/15/15 0.0001 0.0001 0.0004 
MS665 Upper Ohio Surface Water 12/15/15 0.0001 0.0004 0.0005 
MS666 Upper Ohio Surface Water 12/15/15 0.0001 0.0002 0.0006 
MS667 Upper Ohio Surface Water 12/31/15 0.0006 0.0010 0.0004 
MS668 Upper Ohio Surface Water 12/31/15 0.0005 0.0014 0.0006 
MS669 Upper Ohio Surface Water 12/31/15 0.0004 0.0060 0.0006 
MS670 Upper Ohio Surface Water 12/31/15 0.0004 0.0006 0.0004 
MS671 Upper Ohio Surface Water 12/31/15 0.0003 0.0004 0.0005 
MS672 Upper Ohio Surface Water 12/31/15 0.0003 0.0007 0.0006 
MS675 Upper Ohio Surface Water 1/13/16 0.0002 0.0006 0.0005 
MS676 Upper Ohio Surface Water 1/13/16 0.0002 0.0006 0.0006 
MS677 Upper Ohio Surface Water 1/13/16 0.0002 0.0091 0.0007 
MS678 Upper Ohio Surface Water 1/13/16 0.0002 0.0007 0.0005 
MS679 Upper Ohio Surface Water 1/13/16 0.0001 0.0003 0.0005 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS680 Upper Ohio Surface Water 1/13/16 0.0001 0.0005 0.0007 
MS681 Upper Ohio Surface Water 1/13/16 0.0001 0.0005 0.0004 
MS682 Upper Ohio Groundwater 1/13/16 0.0001 0.0001 0.0014 
MS691 Upper Ohio Surface Water 1/27/16 0.0001 <0.0001 0.0005 
MS692 Upper Ohio Surface Water 1/27/16 0.0001 0.0011 0.0007 
MS693 Upper Ohio Surface Water 1/27/16 0.0001 0.0025 0.0007 
MS694 Upper Ohio Surface Water 1/27/16 0.0001 0.0006 0.0005 
MS695 Upper Ohio Surface Water 1/27/16 0.0001 0.0004 0.0007 
MS697 Upper Ohio Surface Water 1/27/16 <0.0001 0.0002 0.0005 
MS698 Upper Ohio Groundwater 1/27/16 <0.0001 0.0005 0.0005 
MS699 Upper Ohio Groundwater 1/27/16 <0.0001 0.0021 0.0006 
MS703 Upper Ohio Surface Water 2/10/16 <0.0001 0.0007 0.0006 
MS704 Upper Ohio Surface Water 2/10/16 <0.0001 0.0003 0.0007 
MS705 Upper Ohio Surface Water 2/10/16 <0.0001 0.0140 0.0008 
MS706 Upper Ohio Surface Water 2/10/16 <0.0001 0.0003 0.0005 
MS707 Upper Ohio Surface Water 2/10/16 <0.0001 0.0001 0.0005 
MS708 Upper Ohio Surface Water 2/10/16 <0.0001 0.0007 0.0007 
MS719 Upper Ohio Surface Water 2/24/16 <0.0001 0.0024 0.0006 
MS720 Upper Ohio Surface Water 2/24/16 <0.0001 0.0008 0.0005 
MS721 Upper Ohio Surface Water 2/24/16 <0.0001 0.0034 0.0005 
MS722 Upper Ohio Surface Water 2/24/16 <0.0001 0.0073 0.0006 
MS723 Upper Ohio Surface Water 2/24/16 <0.0001 0.0020 0.0005 
MS724 Upper Ohio Surface Water 2/24/16 <0.0001 0.0003 0.0005 
MS725 Upper Ohio Groundwater 2/24/16 <0.0001 0.0003 0.0001 
MS726 Upper Ohio Groundwater 2/24/16 <0.0001 0.0004 <0.0001 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS733 Upper Ohio Surface Water 3/15/16 0.0003 0.0027 bdl 
MS734 Upper Ohio Surface Water 3/15/16 0.0002 0.0011 bdl 
MS735 Upper Ohio Surface Water 3/15/16 0.0002 0.0042 bdl 
MS736 Upper Ohio Surface Water 3/15/16 0.0002 0.0010 bdl 
MS737 Upper Ohio Surface Water 3/15/16 0.0001 0.0012 bdl 
MS738 Upper Ohio Surface Water 3/15/16 0.0001 0.0002 bdl 
MS752 Upper Ohio Surface Water 3/29/16 <0.0001 0.0006 <0.0001 
MS753 Upper Ohio Surface Water 3/29/16 <0.0001 0.0012 <0.0001 
MS754 Upper Ohio Surface Water 3/29/16 <0.0001 0.0068 0.0001 
MS755 Upper Ohio Surface Water 3/29/16 <0.0001 0.0007 bdl 
MS756 Upper Ohio Surface Water 3/29/16 <0.0001 0.0028 bdl 
MS757 Upper Ohio Surface Water 3/29/16 <0.0001 0.0005 0.0002 
MS766 Upper Ohio Groundwater 4/19/16 0.0003 0.0004 0.0011 
MS767 Upper Ohio Surface Water 4/19/16 0.0002 <0.0001 0.0006 
MS768 Upper Ohio Surface Water 4/19/16 0.0002 0.0004 0.0006 
MS769 Upper Ohio Surface Water 4/19/16 0.0002 0.0044 0.0006 
MS770 Upper Ohio Surface Water 4/19/16 0.0002 0.0025 0.0006 
MS771 Upper Ohio Surface Water 4/19/16 0.0002 0.0006 0.0005 
MS772 Upper Ohio Surface Water 4/19/16 0.0001 0.0001 0.0006 
MS773 Upper Ohio Surface Water 4/19/16 0.0001 <0.0001 0.0005 
MS775 Upper Ohio Surface Water 5/3/16 0.0019 0.0009 0.0004 
MS776 Upper Ohio Surface Water 5/3/16 0.0012 0.0013 0.0005 
MS777 Upper Ohio Surface Water 5/3/16 0.0009 0.0033 0.0006 
MS778 Upper Ohio Surface Water 5/3/16 0.0007 0.0008 0.0004 
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Sample Watershed Sample Type 
Analysis 
Date 
W Pb U 
MS779 Upper Ohio Surface Water 5/3/16 0.0006 0.0013 0.0005 
MS780 Upper Ohio Surface Water 5/3/16 0.0005 0.0007 0.0004 
MS849 Upper Ohio Groundwater 9/25/16 0.0061 0.0004 bdl 
MS859 Upper Ohio Groundwater 10/4/16 0.0005 0.0104 0.0003 
MS886 Upper Ohio Surface Water 11/5/16 0.0068 0.0004 0.0001 
MS915 Upper Ohio Groundwater 11/13/16 0.0009 0.0008 <0.0001 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 bdl bdl bdl 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 0.0004 0.0001 <0.0001 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 0.0028 0.0001 0.0001 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 0.0001 bdl 0.0001 
MS047 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 bdl bdl 0.0002 
MS048 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 bdl bdl 0.0003 
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Appendix H: Light Hydrocarbons Data 
Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS170 Beaver Groundwater 4/17/13 38.25 ND 0.02 0.02 0.02 ND 
MS006 Connoquenessing Groundwater 8/28/11 N/A N/A N/A N/A N/A N/A 
MS007 Connoquenessing Groundwater 8/28/11 N/A N/A N/A N/A N/A N/A 
MS009 Connoquenessing Groundwater 9/19/11 N/A N/A N/A N/A N/A N/A 
MS010 Connoquenessing Groundwater 9/19/11 N/A N/A N/A N/A N/A N/A 
MS014 Connoquenessing Groundwater 9/22/11 N/A N/A N/A N/A N/A N/A 
MS015 Connoquenessing Groundwater 10/22/11 N/A N/A N/A N/A N/A N/A 
MS016 Connoquenessing Groundwater 10/22/11 N/A N/A N/A N/A N/A N/A 
MS017 Connoquenessing Groundwater 10/22/11 N/A N/A N/A N/A N/A N/A 
MS018 Connoquenessing Groundwater 10/22/11 N/A N/A N/A N/A N/A N/A 
MS019 Connoquenessing Groundwater 10/22/11 N/A N/A N/A N/A N/A N/A 
MS020 Connoquenessing Groundwater 11/26/11 N/A N/A N/A N/A N/A N/A 
MS022 Connoquenessing Groundwater 11/26/11 N/A N/A N/A N/A N/A N/A 
MS023 Connoquenessing Groundwater 11/26/11 N/A N/A N/A N/A N/A N/A 
MS024 Connoquenessing Groundwater 11/26/11 N/A N/A N/A N/A N/A N/A 
MS026 Connoquenessing Groundwater 1/17/12 N/A N/A N/A N/A N/A N/A 
MS027 Connoquenessing Groundwater 1/17/12 N/A N/A N/A N/A N/A N/A 
MS032 Connoquenessing Groundwater 5/12/12 N/A N/A N/A N/A N/A N/A 
MS033 Connoquenessing Groundwater 5/12/12 N/A N/A N/A N/A N/A N/A 
MS034 Connoquenessing Groundwater 5/12/12 N/A N/A N/A N/A N/A N/A 
MS050 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS051 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS052 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS053 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS054 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS055 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS056 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS057 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS058 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS064 Connoquenessing Groundwater 9/14/12 N/A N/A N/A N/A N/A N/A 
MS065 Connoquenessing Groundwater 9/14/12 N/A N/A N/A N/A N/A N/A 
MS066 Connoquenessing Groundwater 9/14/12 N/A N/A N/A N/A N/A N/A 
MS067 Connoquenessing Groundwater 9/14/12 N/A N/A N/A N/A N/A N/A 
MS068 Connoquenessing Groundwater 9/14/12 N/A N/A N/A N/A N/A N/A 
MS071 Connoquenessing Groundwater 10/4/12 N/A N/A N/A N/A N/A N/A 
MS072 Connoquenessing Groundwater 10/4/12 N/A N/A N/A N/A N/A N/A 
MS073 Connoquenessing Groundwater 10/4/12 N/A N/A N/A N/A N/A N/A 
MS074 Connoquenessing Groundwater 10/4/12 N/A N/A N/A N/A N/A N/A 
MS075-1 Connoquenessing Groundwater 9/5/12 N/A N/A N/A N/A N/A N/A 
MS075-2 Connoquenessing Groundwater 9/16/12 N/A N/A N/A N/A N/A N/A 
MS085 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS086 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS087 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS088 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS089 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS090 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS091 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
MS092 Connoquenessing Groundwater 11/7/12 N/A N/A N/A N/A N/A N/A 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS098 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS099 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS100 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS101 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS102 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS103 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS104 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS105 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS106 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS107 Connoquenessing Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS113 Connoquenessing Groundwater 1/15/13 42.32 0.58 ND ND ND ND 
MS114 Connoquenessing Groundwater 1/15/13 1.09 0.02 ND ND ND ND 
MS115 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS116 Connoquenessing Groundwater 1/15/13 0.42 0.01 ND ND ND ND 
MS117 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS118 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS119 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS120 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS121 Connoquenessing Groundwater 1/15/13 N/A N/A N/A N/A N/A N/A 
MS124 Connoquenessing Groundwater 1/16/13 N/A N/A N/A N/A N/A N/A 
MS125 Connoquenessing Groundwater 1/16/13 N/A N/A N/A N/A N/A N/A 
MS126 Connoquenessing Groundwater 1/16/13 N/A N/A N/A N/A N/A N/A 
MS127 Connoquenessing Groundwater 1/16/13 N/A N/A N/A N/A N/A N/A 
MS128 Connoquenessing Groundwater 1/16/13 N/A N/A N/A N/A N/A N/A 
MS143 Connoquenessing Groundwater 1/30/13 ND ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS145 Connoquenessing Groundwater 1/30/13 ND ND ND ND ND ND 
MS157 Connoquenessing Groundwater 2/25/13 N/A N/A N/A N/A N/A N/A 
MS159  Connoquenessing Groundwater 2/25/13 N/A N/A N/A N/A N/A N/A 
MS160 Connoquenessing Groundwater 2/25/13 N/A N/A N/A N/A N/A N/A 
MS161 Connoquenessing Groundwater 2/25/13 N/A N/A N/A N/A N/A N/A 
MS164 Connoquenessing Groundwater 3/5/13 14.77 0.01 0.01 ND 0.03 ND 
MS165-1 Connoquenessing Groundwater 3/20/13 0.55 ND ND ND ND ND 
MS165-2 Connoquenessing Groundwater 3/20/13 N/A N/A N/A N/A N/A N/A 
MS171 Connoquenessing Groundwater 4/17/13 ND ND ND ND ND ND 
MS173 Connoquenessing Groundwater 4/17/13 N/A N/A N/A N/A N/A N/A 
MS174 Connoquenessing Groundwater 4/17/13 N/A N/A N/A N/A N/A N/A 
MS175 Connoquenessing Groundwater 4/17/13 N/A N/A N/A N/A N/A N/A 
MS182 Connoquenessing Groundwater 5/6/13 N/A N/A N/A N/A N/A N/A 
MS183 Connoquenessing Groundwater 5/6/13 N/A N/A N/A N/A N/A N/A 
MS184 Connoquenessing Groundwater 5/6/13 1071.54 0.87 ND 0.03 0.05 0.03 
MS186 Connoquenessing Groundwater 5/6/13 4.21 ND ND ND ND ND 
MS187 Connoquenessing Groundwater 5/6/13 N/A N/A N/A N/A N/A N/A 
MS188 Connoquenessing Groundwater 7/12/13 2.00 ND ND ND 0.02 ND 
MS190 Connoquenessing Groundwater 7/12/13 5.70 ND ND ND 0.04 ND 
MS192 Connoquenessing Groundwater 7/12/13 N/A N/A N/A N/A N/A N/A 
MS193 Connoquenessing Groundwater 7/12/13 297.79 5.88 ND 0.05 0.03 ND 
MS198 Connoquenessing Groundwater 8/6/13 N/A N/A N/A N/A N/A N/A 
MS199 Connoquenessing Groundwater 8/6/13 N/A N/A N/A N/A N/A N/A 
MS200 Connoquenessing Groundwater 8/6/13 0.52 ND ND ND ND ND 
MS201 Connoquenessing Groundwater 8/6/13 1.83 ND ND ND ND ND 
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MS202 Connoquenessing Groundwater 8/6/13 N/A N/A N/A N/A N/A N/A 
MS204 Connoquenessing Groundwater 8/6/13 N/A N/A N/A N/A N/A N/A 
MS206 Connoquenessing Groundwater 8/6/13 571.16 0.28 ND 0.02 0.05 ND 
MS207 Connoquenessing Groundwater 8/6/13 N/A N/A N/A N/A N/A N/A 
MS210 Connoquenessing Groundwater 8/16/13 9.49 ND ND ND 0.04 ND 
MS211 Connoquenessing Groundwater 8/16/13 ND ND ND ND ND ND 
MS215 Connoquenessing Surface Water 8/16/13 ND ND ND ND ND ND 
MS217 Connoquenessing Groundwater 8/31/13 6.47 0.01 ND ND ND ND 
MS218 Connoquenessing Groundwater 9/6/13 102.52 0.03 ND 0.01 0.05 ND 
MS219 Connoquenessing Groundwater 9/6/13 ND ND ND ND ND ND 
MS220 Connoquenessing Groundwater 9/6/13 1.68 ND ND ND ND ND 
MS221 Connoquenessing Groundwater 9/13/13 4.00 ND ND ND ND ND 
MS223 Connoquenessing Groundwater 9/13/13 ND ND ND ND ND ND 
MS224 Connoquenessing Groundwater 9/13/13 76.74 0.02 ND ND ND ND 
MS225 Connoquenessing Groundwater 9/13/13 0.40 ND ND ND ND ND 
MS229 Connoquenessing Groundwater 10/3/13 0.60 ND ND ND ND ND 
MS230 Connoquenessing Groundwater 10/24/13 0.37 ND ND ND ND ND 
MS231 Connoquenessing Groundwater 10/24/13 2.56 ND ND ND ND ND 
MS232 Connoquenessing Groundwater 10/24/13 0.56 ND ND ND ND ND 
MS233 Connoquenessing Groundwater 10/24/13 N/A N/A N/A N/A N/A N/A 
MS234 Connoquenessing Groundwater 10/24/13 N/A N/A N/A N/A N/A N/A 
MS235 Connoquenessing Groundwater 10/24/13 9.93 ND 0.03 ND ND 0.08 
MS253 Connoquenessing Groundwater 1/9/14 4.96 ND ND ND 0.04 ND 
MS254 Connoquenessing Groundwater 1/9/14 ND ND ND ND ND ND 
MS255 Connoquenessing Groundwater 1/16/14 1.37 ND 0.02 ND ND ND 
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MS256 Connoquenessing Groundwater 1/16/14 3.38 ND ND ND ND ND 
MS257 Connoquenessing Groundwater 1/16/14 ND ND ND ND ND ND 
MS269 Connoquenessing Groundwater 2/19/14 0.49 ND ND ND ND ND 
MS270 Connoquenessing Groundwater 2/19/14 3.60 ND 0.04 ND ND ND 
MS271 Connoquenessing Groundwater 2/19/14 ND ND ND ND ND ND 
MS272 Connoquenessing Groundwater 2/19/14 ND ND ND ND ND ND 
MS273 Connoquenessing Groundwater 3/11/14 ND ND ND ND ND ND 
MS274 Connoquenessing Groundwater 3/13/14 1.14 ND ND ND ND ND 
MS275 Connoquenessing Groundwater 3/13/14 ND ND ND ND ND ND 
MS276 Connoquenessing Groundwater 3/13/14 2.51 ND ND ND ND ND 
MS277 Connoquenessing Groundwater 3/13/14 ND ND ND ND ND ND 
MS297 Connoquenessing Groundwater 3/21/14 ND ND ND ND ND ND 
MS298 Connoquenessing Groundwater 4/9/14 57.30 0.03 ND ND ND ND 
MS299 Connoquenessing Groundwater 4/9/14 1557.27 1.43 ND 0.05 0.07 ND 
MS300 Connoquenessing Groundwater 4/9/14 ND ND ND ND ND ND 
MS301 Connoquenessing Groundwater 4/9/14 0.33 ND ND ND ND ND 
MS302 Connoquenessing Groundwater 4/9/14 0.41 ND ND ND ND ND 
MS303 Connoquenessing Groundwater 4/9/14 0.35 ND ND ND ND ND 
MS304 Connoquenessing Groundwater 4/9/14 ND ND ND ND ND ND 
MS318 Connoquenessing Groundwater 5/20/14 3.20 ND ND ND ND ND 
MS319 Connoquenessing Groundwater 5/20/14 ND ND ND ND ND ND 
MS320 Connoquenessing Groundwater 5/20/14 ND ND ND ND ND ND 
MS321 Connoquenessing Groundwater 5/20/14 0.95 ND ND ND ND ND 
MS322 Connoquenessing Groundwater 5/20/14 0.37 ND ND ND ND ND 
MS323 Connoquenessing Groundwater 5/20/14 ND ND ND ND ND ND 
  
4
3
8
 
Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS324 Connoquenessing Groundwater 5/20/14 0.32 ND ND ND ND ND 
MS333 Connoquenessing Groundwater 7/17/14 0.61 ND ND ND ND ND 
MS334 Connoquenessing Groundwater 7/17/14 0.91 ND ND ND ND ND 
MS335 Connoquenessing Groundwater 7/17/14 15.11 ND 0.01 ND ND ND 
MS336 Connoquenessing Groundwater 7/17/14 3.62 0.27 ND 0.10 ND ND 
MS337 Connoquenessing Groundwater 7/17/14 0.91 ND ND ND ND ND 
MS338 Connoquenessing Groundwater 7/17/14 0.36 ND ND ND ND ND 
MS345 Connoquenessing Groundwater 7/23/14 749.34 0.69 ND 0.03 0.05 ND 
MS346 Connoquenessing Groundwater 7/23/14 9.57 0.02 0.02 0.02 ND ND 
MS347 Connoquenessing Groundwater 7/30/14 ND 0.02 ND 0.03 ND ND 
MS348 Connoquenessing Groundwater 7/30/14 ND ND ND ND ND ND 
MS349 Connoquenessing Groundwater 7/30/14 4.22 ND ND ND ND ND 
MS350 Connoquenessing Groundwater 7/30/14 ND ND ND ND ND ND 
MS351 Connoquenessing Groundwater 8/12/14 6.54 ND ND ND ND ND 
MS352 Connoquenessing Groundwater 8/12/14 3.25 ND 0.02 ND ND ND 
MS353 Connoquenessing Groundwater 8/12/14 1.78 ND ND ND ND ND 
MS354 Connoquenessing Groundwater 8/12/14 0.96 ND ND ND ND ND 
MS355 Connoquenessing Groundwater 8/12/14 6.90 0.02 0.01 0.02 ND ND 
MS356 Connoquenessing Groundwater 8/12/14 3.24 ND ND ND ND ND 
MS357 Connoquenessing Groundwater 8/12/14 0.43 ND ND ND ND ND 
MS358 Connoquenessing Surface Water 8/12/14 ND ND ND ND ND ND 
MS359 Connoquenessing Groundwater 8/12/14 NA NA NA NA NA NA 
MS360 Connoquenessing Groundwater 8/26/14 ND ND ND ND ND ND 
MS361 Connoquenessing Groundwater 8/26/14 ND ND ND ND ND ND 
MS375 Connoquenessing Groundwater 8/29/14 ND ND ND ND ND ND 
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MS376 Connoquenessing Groundwater 8/29/14 30.61 ND ND ND ND ND 
MS377 Connoquenessing Groundwater 8/29/14 8.37 ND ND ND ND ND 
MS378 Connoquenessing Groundwater 8/29/14 ND ND ND ND ND ND 
MS379 Connoquenessing Groundwater 8/29/14 ND ND ND ND ND ND 
MS380 Connoquenessing Groundwater 8/29/14 1.28 ND ND ND ND ND 
MS381 Connoquenessing Groundwater 8/29/14 1.52 ND ND ND ND ND 
MS382 Connoquenessing Groundwater 8/29/14 1.33 ND ND ND 0.02 ND 
MS383 Connoquenessing Groundwater 8/29/14 123.08 0.09 0.02 0.04 0.03 ND 
MS384 Connoquenessing Groundwater 8/29/14 10.51 ND ND ND ND ND 
MS385 Connoquenessing Groundwater 8/29/14 ND ND ND ND ND ND 
MS386 Connoquenessing Groundwater 8/29/14 8.18 ND ND ND ND ND 
MS387 Connoquenessing Groundwater 8/29/14 ND ND ND ND ND ND 
MS388 Connoquenessing Groundwater 9/8/14 ND ND ND ND ND ND 
MS389 Connoquenessing Groundwater 9/8/14 3.23 ND ND 0.14 ND ND 
MS390 Connoquenessing Groundwater 9/8/14 1.17 0.02 ND ND ND ND 
MS391 Connoquenessing Groundwater 9/16/14 11.58 ND ND ND ND ND 
MS392 Connoquenessing Groundwater 9/16/14 0.94 ND 0.01 ND ND ND 
MS393 Connoquenessing Groundwater 9/16/14 0.40 ND ND ND ND ND 
MS394 Connoquenessing Groundwater 9/24/14 0.37 ND ND ND ND ND 
MS395 Connoquenessing Groundwater 9/24/14 1.57 ND ND ND ND ND 
MS396 Connoquenessing Groundwater 9/24/14 0.69 ND ND ND ND ND 
MS397 Connoquenessing Groundwater 9/24/14 92.88 0.06 ND ND 0.03 ND 
MS398 Connoquenessing Groundwater 9/24/14 886.03 65.12 ND 4.07 0.06 0.20 
MS400 Connoquenessing Groundwater 9/24/14 0.68 ND ND ND ND ND 
MS401 Connoquenessing Groundwater 9/25/14 4.16 ND ND ND ND ND 
  
4
4
0
 
Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS402 Connoquenessing Groundwater 9/25/14 0.86 0.05 ND ND ND ND 
MS403 Connoquenessing Groundwater 9/25/14 ND ND ND ND ND ND 
MS404 Connoquenessing Groundwater 10/14/14 3.20 0.04 0.02 0.04 0.02 ND 
MS405 Connoquenessing Groundwater 10/14/14 6.25 0.06 0.03 0.05 0.04 0.03 
MS406 Connoquenessing Groundwater 10/15/14 9.29 ND ND ND 0.02 ND 
MS407 Connoquenessing Groundwater 10/15/14 0.48 ND ND ND ND ND 
MS408 Connoquenessing Groundwater 10/15/14 ND ND ND ND ND ND 
MS409 Connoquenessing Groundwater 10/15/14 888.47 0.96 ND ND ND ND 
MS410 Connoquenessing Groundwater 10/29/14 1.13 ND ND ND ND ND 
MS412 Connoquenessing Groundwater 10/29/14 0.26 ND ND ND ND ND 
MS413 Connoquenessing Groundwater 10/29/14 0.54 ND ND ND ND ND 
MS414 Connoquenessing Groundwater 10/29/14 8.47 ND ND ND ND ND 
MS415 Connoquenessing Groundwater 10/29/14 1.95 ND ND ND ND ND 
MS416 Connoquenessing Groundwater 10/29/14 151.33 0.12 ND 0.02 0.02 ND 
MS417 Connoquenessing Groundwater 10/29/14 13.78 ND ND ND ND ND 
MS418 Connoquenessing Groundwater 10/29/14 41.24 ND ND ND 0.03 ND 
MS419 Connoquenessing Groundwater 10/29/14 5.26 ND 0.02 ND ND ND 
MS420 Connoquenessing Groundwater 11/9/14 0.74 ND ND ND ND ND 
MS421 Connoquenessing Groundwater 11/12/14 ND ND ND ND ND ND 
MS422 Connoquenessing Groundwater 11/12/14 1105.71 0.95 ND ND 0.02 ND 
MS423 Connoquenessing Groundwater 11/20/14 7742.42 41.00 ND 7.05 0.03 0.59 
MS424 Connoquenessing Groundwater 12/16/14 0.72 ND ND ND ND ND 
MS428 Connoquenessing Groundwater 12/16/14 ND 0.14 ND 8.53 0.56 ND 
MS429 Connoquenessing Groundwater 12/16/14 131.65 0.74 0.05 0.06 ND ND 
MS430 Connoquenessing Groundwater 12/16/14 93.97 ND 0.03 ND ND ND 
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MS431 Connoquenessing Surface Water 12/16/14 15038.15 84.49 ND 14.12 0.04 1.27 
MS434 Connoquenessing Groundwater 12/18/14 N/A N/A N/A N/A N/A N/A 
MS436 Connoquenessing Groundwater 1/15/15 807.93 6.25 0.19 ND 0.06 ND 
MS437 Connoquenessing Groundwater 1/15/15 64.95 0.10 0.09 ND 0.03 ND 
MS447 Connoquenessing Groundwater 2/6/15 961.70 0.16 ND ND 0.10 ND 
MS448 Connoquenessing Groundwater 2/6/15 2.92 ND ND ND ND ND 
MS449 Connoquenessing Groundwater 2/6/15 18272.30 11.57 ND 0.18 ND 0.04 
MS450 Connoquenessing Groundwater 2/26/15 246.53 0.19 ND ND ND ND 
MS451 Connoquenessing Groundwater 4/14/15 ND ND ND ND ND ND 
MS453 Connoquenessing Groundwater 4/30/15 ND ND ND ND ND ND 
MS539 Connoquenessing Groundwater 8/18/15 ND ND ND ND ND ND 
MS540 Connoquenessing Groundwater 8/18/15 1220.43 1.52 0.01 0.02 0.02 ND 
MS541 Connoquenessing Groundwater 8/18/15 35.22 0.01 ND ND 0.03 ND 
MS580 Connoquenessing Groundwater 9/15/15 5.11 ND ND ND ND ND 
MS602 Connoquenessing Groundwater 10/8/15 2157.22 9.48 ND 0.02 0.06 ND 
MS604 Connoquenessing Groundwater 10/8/15 1667.11 7.73 ND ND 0.05 ND 
MS605 Connoquenessing Groundwater 10/16/15 11.23 0.13 ND 0.03 ND ND 
MS606 Connoquenessing Groundwater 10/16/15 ND ND ND ND ND ND 
MS607 Connoquenessing Groundwater 10/16/15 280.70 1.48 ND 1.97 0.04 0.35 
MS608 Connoquenessing Groundwater 10/16/15 14916.11 65.67 ND 0.12 0.20 0.04 
MS609 Connoquenessing Groundwater 10/16/15 45.91 0.24 ND 0.05 ND ND 
MS610 Connoquenessing Groundwater 10/16/15 4.34 0.03 ND ND ND ND 
MS625 Connoquenessing Groundwater 10/23/15 ND ND ND ND ND ND 
MS626 Connoquenessing Groundwater 10/23/15 2.23 ND ND ND ND ND 
MS627 Connoquenessing Groundwater 10/23/15 0.46 ND ND ND ND ND 
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MS628 Connoquenessing Groundwater 10/23/15 15.12 0.01 0.01 0.01 ND ND 
MS629 Connoquenessing Groundwater 10/23/15 12.33 ND ND ND ND ND 
MS630 Connoquenessing Groundwater 10/23/15 3788.22 6.91 ND 0.05 0.05 ND 
MS631 Connoquenessing Groundwater 10/30/15 26.61 ND ND ND 0.02 ND 
MS632 Connoquenessing Groundwater 10/30/15 1.49 ND ND ND ND ND 
MS633 Connoquenessing Groundwater 10/30/15 100.08 0.02 ND ND ND ND 
MS634 Connoquenessing Groundwater 10/30/15 ND ND ND ND ND ND 
MS651 Connoquenessing Surface Water 11/23/15 ND ND ND ND ND ND 
MS652 Connoquenessing Groundwater 11/23/15 2.57 ND ND ND ND ND 
MS653 Connoquenessing Surface Water 11/23/15 ND ND ND ND ND ND 
MS654 Connoquenessing Groundwater 11/23/15 13.82 ND ND ND ND ND 
MS673 Connoquenessing Groundwater 1/11/16 4.35 ND ND ND ND ND 
MS674 Connoquenessing Groundwater 1/11/16 N/A N/A N/A N/A N/A N/A 
MS758 Connoquenessing Surface Water 4/5/16 4.27 ND ND ND ND ND 
MS759 Connoquenessing Groundwater 4/5/16 6.69 ND ND ND ND ND 
MS760 Connoquenessing Groundwater 4/5/16 578.48 0.23 ND ND ND ND 
MS761 Connoquenessing Groundwater 4/5/16 21.35 ND ND ND 0.08 ND 
MS762 Connoquenessing Groundwater 4/5/16 ND ND ND ND ND ND 
MS763 Connoquenessing Groundwater 4/5/16 ND ND ND ND ND ND 
MS764 Connoquenessing Groundwater 4/5/16 1.48 ND ND ND ND ND 
MS765 Connoquenessing Groundwater 4/5/16 14.84 0.01 0.03 ND 0.04 ND 
MS782 Connoquenessing Groundwater 5/12/16 86.66 0.03 ND ND ND ND 
MS818 Connoquenessing Groundwater 8/15/16 ND ND ND ND ND ND 
MS860 Connoquenessing Groundwater 10/11/16 ND ND ND ND ND ND 
MS094 Kiskiminetas Groundwater 11/25/12 N/A N/A N/A N/A N/A N/A 
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MS152 Kiskiminetas Groundwater 2/3/13 N/A N/A N/A N/A N/A N/A 
MS153 Kiskiminetas Groundwater 2/6/13 N/A N/A N/A N/A N/A N/A 
MS341 Kiskiminetas Groundwater 7/23/14 ND ND ND ND ND ND 
MS343 Kiskiminetas Groundwater 7/23/14 ND 0.04 0.12 ND 0.05 0.04 
MS435 Kiskiminetas Groundwater 1/14/15 4.36 ND ND ND ND ND 
MS444 Kiskiminetas Groundwater 1/29/15 ND ND ND ND ND ND 
MS445 Kiskiminetas Groundwater 2/4/15 ND ND ND ND ND ND 
MS446 Kiskiminetas Groundwater 2/4/15 ND ND ND ND ND ND 
MS130 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS131 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS132 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS133 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS134 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS135 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS136 Lower Allegheny Surface Water 1/22/13 N/A N/A N/A N/A N/A N/A 
MS137 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS141 Lower Allegheny Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS169 Lower Allegheny Groundwater 4/12/13 14752.57 8.49 ND 0.03 0.07 0.04 
MS194 Lower Allegheny Groundwater 7/12/13 1625.61 9.70 ND ND 0.11 ND 
MS195 Lower Allegheny Groundwater 7/12/13 1274.13 71.22 ND 0.02 0.19 ND 
MS209 Lower Allegheny Groundwater 8/16/13 0.31 ND ND ND ND ND 
MS212 Lower Allegheny Groundwater 8/16/13 14.50 ND ND ND 0.03 ND 
MS213 Lower Allegheny Groundwater 8/16/13 0.69 ND ND ND 0.04 ND 
MS214 Lower Allegheny Groundwater 8/16/13 595.57 0.40 ND ND 0.06 ND 
MS222 Lower Allegheny Groundwater 9/13/13 32.48 ND ND ND 0.02 ND 
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MS226 Lower Allegheny Groundwater 9/26/13 23.31 ND ND ND 0.04 ND 
MS227 Lower Allegheny Groundwater 9/26/13 116.25 0.05 ND ND 0.03 ND 
MS228 Lower Allegheny Groundwater 9/26/13 ND ND ND ND ND ND 
MS399 Lower Allegheny Groundwater 9/24/14 ND ND ND ND ND ND 
MS441 Lower Allegheny Groundwater 1/22/15 ND ND ND ND ND ND 
MS442 Lower Allegheny Groundwater 1/22/15 0.48 ND ND ND ND ND 
MS443 Lower Allegheny Groundwater 1/29/15 51.02 0.01 ND 0.03 0.04 ND 
MS476 Lower Allegheny Surface Water 6/11/15 1.48 ND ND ND ND ND 
MS477 Lower Allegheny Surface Water 6/11/15 22.70 ND ND ND ND ND 
MS478 Lower Allegheny Surface Water 6/11/15 1.53 ND ND ND ND ND 
MS479 Lower Allegheny Surface Water 6/11/15 1.96 ND ND ND ND ND 
MS480 Lower Allegheny Surface Water 6/11/15 5.52 ND ND ND ND ND 
MS487 Lower Allegheny Groundwater 6/19/15 ND ND ND ND ND ND 
MS488 Lower Allegheny Groundwater 6/19/15 1.41 ND ND ND ND ND 
MS496 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS497 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS498 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS499 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS500 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS501 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS502 Lower Allegheny Surface Water 7/2/15 N/A N/A N/A N/A N/A N/A 
MS504 Lower Allegheny Groundwater 7/7/15 ND ND ND ND ND ND 
MS505 Lower Allegheny Surface Water 7/7/15 0.35 ND ND ND ND ND 
MS506 Lower Allegheny Surface Water 7/7/15 0.71 ND ND ND ND ND 
MS507 Lower Allegheny Groundwater 7/7/15 ND ND ND ND ND ND 
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MS508 Lower Allegheny Groundwater 7/7/15 ND 0.01 ND ND ND ND 
MS526 Lower Allegheny Surface Water 8/4/15 ND ND ND ND ND ND 
MS527 Lower Allegheny Surface Water 8/4/15 27.07 ND ND ND ND ND 
MS528 Lower Allegheny Surface Water 8/4/15 2.69 ND ND ND ND ND 
MS529 Lower Allegheny Surface Water 8/4/15 38.89 ND ND ND ND ND 
MS530 Lower Allegheny Surface Water 8/4/15 0.44 ND ND ND ND ND 
MS531 Lower Allegheny Surface Water 8/4/15 1.33 ND ND ND ND ND 
MS532 Lower Allegheny Surface Water 8/4/15 2.00 ND ND ND ND ND 
MS559 Lower Allegheny Surface Water 9/5/15 0.36 ND ND ND ND ND 
MS560 Lower Allegheny Surface Water 9/5/15 3.08 ND ND ND ND ND 
MS561 Lower Allegheny Surface Water 9/5/15 ND ND ND ND ND ND 
MS562 Lower Allegheny Surface Water 9/5/15 ND ND ND ND ND ND 
MS563 Lower Allegheny Surface Water 9/5/15 ND ND ND ND ND ND 
MS564 Lower Allegheny Surface Water 9/5/15 1.64 ND ND ND ND ND 
MS565 Lower Allegheny Surface Water 9/5/15 ND ND ND ND ND ND 
MS577 Lower Allegheny Groundwater 9/10/15 ND ND ND ND ND ND 
MS579 Lower Allegheny Groundwater 9/10/15 0.31 ND ND ND ND ND 
MS592 Lower Allegheny Surface Water 9/30/15 1.94 ND ND ND ND ND 
MS594 Lower Allegheny Groundwater 9/30/15 0.44 ND ND ND ND ND 
MS611 Lower Allegheny Surface Water 10/17/15 ND ND ND ND ND ND 
MS612 Lower Allegheny Surface Water 10/17/15 ND ND ND ND ND ND 
MS613 Lower Allegheny Surface Water 10/17/15 0.29 ND ND ND ND ND 
MS614 Lower Allegheny Surface Water 10/17/15 0.38 ND ND ND ND ND 
MS615 Lower Allegheny Surface Water 10/17/15 0.56 0.01 ND ND ND ND 
MS616 Lower Allegheny Surface Water 10/17/15 0.35 ND ND ND ND ND 
  
4
4
6
 
Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS617 Lower Allegheny Surface Water 10/17/15 2.80 ND ND ND ND ND 
MS641 Lower Allegheny Groundwater 11/13/15 6.72 ND ND ND ND ND 
MS683 Lower Allegheny Surface Water 1/16/16 ND ND ND ND ND ND 
MS684 Lower Allegheny Surface Water 1/16/16 1.36 ND ND ND ND ND 
MS685 Lower Allegheny Surface Water 1/16/16 0.54 ND ND ND ND ND 
MS686 Lower Allegheny Surface Water 1/16/16 0.49 ND ND ND ND ND 
MS687 Lower Allegheny Surface Water 1/16/16 0.33 ND ND ND ND ND 
MS688 Lower Allegheny Surface Water 1/16/16 0.36 ND ND ND ND ND 
MS689 Lower Allegheny Surface Water 1/16/16 0.35 ND ND ND ND ND 
MS711 Lower Allegheny Surface Water 2/18/16 ND ND ND ND ND ND 
MS713 Lower Allegheny Surface Water 2/18/16 3.46 ND ND ND ND ND 
MS714 Lower Allegheny Surface Water 2/18/16 1.10 ND ND ND ND ND 
MS715 Lower Allegheny Surface Water 2/18/16 1.55 ND ND ND ND ND 
MS716 Lower Allegheny Surface Water 2/18/16 0.43 ND ND ND ND ND 
MS717 Lower Allegheny Surface Water 2/18/16 ND ND ND ND ND ND 
MS718 Lower Allegheny Surface Water 2/18/16 0.49 ND ND ND ND ND 
MS744 Lower Allegheny Surface Water 3/22/16 ND ND ND ND ND ND 
MS745 Lower Allegheny Surface Water 3/22/16 6.02 ND ND ND ND ND 
MS747 Lower Allegheny Surface Water 3/22/16 9.30 ND ND ND ND ND 
MS748 Lower Allegheny Surface Water 3/22/16 9.25 ND ND ND ND ND 
MS749 Lower Allegheny Surface Water 3/22/16 0.50 ND ND ND ND ND 
MS750 Lower Allegheny Surface Water 3/22/16 0.47 ND ND ND ND ND 
MS751 Lower Allegheny Surface Water 3/22/16 1.09 ND ND ND ND ND 
MS784 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS785 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS786 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS787 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS788 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS789 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS790 Lower Allegheny Surface Water 5/15/16 N/A N/A N/A N/A N/A N/A 
MS794 Lower Allegheny Surface Water 6/1/16 3.22 0.01 ND ND ND ND 
MS795 Lower Allegheny Surface Water 6/1/16 3.47 0.01 ND ND ND ND 
MS796 Lower Allegheny Surface Water 6/1/16 1.06 ND ND ND ND ND 
MS797 Lower Allegheny Surface Water 6/1/16 0.86 ND ND ND ND ND 
MS804 Lower Allegheny Surface Water 6/25/16 0.33 ND ND ND ND ND 
MS805 Lower Allegheny Surface Water 6/25/16 0.33 ND ND ND ND ND 
MS806 Lower Allegheny Surface Water 6/25/16 ND ND ND ND ND ND 
MS807 Lower Allegheny Surface Water 6/25/16 ND ND ND ND ND ND 
MS808 Lower Allegheny Surface Water 6/25/16 0.75 0.01 ND ND ND ND 
MS809 Lower Allegheny Surface Water 6/25/16 1.10 ND ND ND ND ND 
MS810 Lower Allegheny Surface Water 6/25/16 2.08 ND ND ND ND ND 
MS811 Lower Allegheny Surface Water 7/23/16 ND ND ND ND ND ND 
MS812 Lower Allegheny Surface Water 7/23/16 15.64 ND ND ND ND ND 
MS813 Lower Allegheny Surface Water 7/23/16 ND ND ND ND ND ND 
MS814 Lower Allegheny Surface Water 7/23/16 0.58 ND ND ND ND ND 
MS815 Lower Allegheny Surface Water 7/23/16 0.79 0.01 ND ND ND ND 
MS816 Lower Allegheny Surface Water 7/23/16 0.75 ND ND ND ND ND 
MS817 Lower Allegheny Surface Water 7/23/16 1.85 ND ND ND ND ND 
MS819 Lower Allegheny Groundwater 8/15/16 1.71 ND ND ND 0.04 ND 
MS820 Lower Allegheny Groundwater 8/15/16 ND ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS821 Lower Allegheny Groundwater 8/15/16 0.26 ND ND ND ND ND 
MS822 Lower Allegheny Groundwater 8/15/16 ND ND ND ND ND ND 
MS823 Lower Allegheny Groundwater 8/15/16 ND ND ND ND ND ND 
MS824 Lower Allegheny Groundwater 8/16/16 1.36 0.01 ND 0.02 ND ND 
MS825 Lower Allegheny Groundwater 8/16/16 ND ND ND ND ND ND 
MS826 Lower Allegheny Groundwater 8/16/16 ND ND ND ND ND ND 
MS827 Lower Allegheny Groundwater 8/16/16 0.70 ND ND ND ND ND 
MS828 Lower Allegheny Groundwater 8/16/16 61.03 ND ND ND ND ND 
MS829 Lower Allegheny Groundwater 8/19/16 N/A N/A N/A N/A N/A N/A 
MS830 Lower Allegheny Groundwater 8/19/16 N/A N/A N/A N/A N/A N/A 
MS831 Lower Allegheny Groundwater 8/19/16 N/A N/A N/A N/A N/A N/A 
MS832 Lower Allegheny Groundwater 8/19/16 N/A N/A N/A N/A N/A N/A 
MS833 Lower Allegheny Groundwater 8/19/16 N/A N/A N/A N/A N/A N/A 
MS834 Lower Allegheny Surface Water 8/26/16 0.36 ND ND ND ND ND 
MS835 Lower Allegheny Surface Water 8/26/16 1.62 ND ND ND ND ND 
MS836 Lower Allegheny Surface Water 8/26/16 ND ND ND ND ND ND 
MS837 Lower Allegheny Surface Water 8/26/16 1.44 ND ND ND ND ND 
MS838 Lower Allegheny Surface Water 8/26/16 0.58 ND ND ND ND ND 
MS839 Lower Allegheny Surface Water 8/26/16 0.77 ND ND ND ND ND 
MS840 Lower Allegheny Surface Water 8/26/16 1.45 ND ND ND ND ND 
MS841 Lower Allegheny Surface Water 9/16/16 ND ND ND ND ND ND 
MS842 Lower Allegheny Surface Water 9/16/16 3.21 ND ND ND ND ND 
MS843 Lower Allegheny Surface Water 9/16/16 ND ND ND ND ND ND 
MS844 Lower Allegheny Surface Water 9/16/16 ND ND ND ND ND ND 
MS845 Lower Allegheny Surface Water 9/16/16 0.45 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS846 Lower Allegheny Surface Water 9/16/16 1.83 ND ND ND ND ND 
MS847 Lower Allegheny Surface Water 9/16/16 1.64 ND ND ND ND ND 
MS848 Lower Allegheny Surface Water 9/16/16 2899.74 ND ND 0.06 ND ND 
MS850 Lower Allegheny Groundwater 9/25/16 1.51 ND ND ND ND ND 
MS851 Lower Allegheny Groundwater 9/25/16 ND ND ND ND ND ND 
MS852 Lower Allegheny Groundwater 9/25/16 17801.21 68.79 ND 1.18 0.17 ND 
MS853 Lower Allegheny Groundwater 9/25/16 11.15 0.06 ND ND ND ND 
MS854 Lower Allegheny Groundwater 9/25/16 5.18 0.03 ND ND ND ND 
MS855 Lower Allegheny Groundwater 9/25/16 807.93 0.13 ND ND 0.15 ND 
MS856 Lower Allegheny Groundwater 9/25/16 N/A N/A N/A N/A N/A N/A 
MS857 Lower Allegheny Groundwater 9/25/16 0.46 ND ND ND ND ND 
MS858 Lower Allegheny Groundwater 9/25/16 0.75 ND ND ND ND ND 
MS861 Lower Allegheny Surface Water 10/14/16 0.32 ND ND ND ND ND 
MS862 Lower Allegheny Surface Water 10/14/16 6.53 ND ND ND ND ND 
MS863 Lower Allegheny Surface Water 10/14/16 1439.38 ND ND 0.05 ND ND 
MS864 Lower Allegheny Surface Water 10/14/16 1.33 ND ND ND ND ND 
MS865 Lower Allegheny Surface Water 10/14/16 0.48 ND ND ND ND ND 
MS866 Lower Allegheny Surface Water 10/14/16 0.59 ND ND ND ND ND 
MS867 Lower Allegheny Surface Water 10/14/16 1.42 0.01 ND ND ND ND 
MS868 Lower Allegheny Surface Water 10/14/16 1.61 ND ND ND ND ND 
MS869 Lower Allegheny Surface Water 10/14/16 2.75 ND ND ND ND ND 
MS887 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS888 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS889 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS890 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
  
4
5
0
 
Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS891 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS892 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS893 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS894 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS895 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS896 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS897 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS898 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS899 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS900 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS901 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS902 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS903 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS904 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS905 Lower Allegheny Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS906 Lower Allegheny Surface Water 11/11/16 0.55 ND ND ND ND ND 
MS907 Lower Allegheny Surface Water 11/11/16 1282.92 ND ND 0.03 ND ND 
MS908 Lower Allegheny Surface Water 11/11/16 1.14 ND ND ND ND ND 
MS909 Lower Allegheny Surface Water 11/11/16 0.28 ND ND ND ND ND 
MS910 Lower Allegheny Surface Water 11/11/16 0.37 ND ND ND ND ND 
MS911 Lower Allegheny Surface Water 11/11/16 0.26 ND ND ND ND ND 
MS912 Lower Allegheny Surface Water 11/11/16 0.51 ND ND ND ND ND 
MS913 Lower Allegheny Surface Water 11/11/16 0.81 ND ND ND ND ND 
MS914 Lower Allegheny Surface Water 11/11/16 1.16 ND ND ND ND ND 
MS916 Lower Allegheny Groundwater 11/13/16 11553.82 49.37 ND 0.74 0.14 ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS917 Lower Allegheny Groundwater 11/13/16 32.14 0.06 ND ND ND ND 
MS070 
Lower 
Monongahela 
Groundwater 9/29/12 N/A N/A N/A N/A N/A N/A 
MS138 
Lower 
Monongahela 
Groundwater 1/22/13 N/A N/A N/A N/A N/A N/A 
MS139 
Lower 
Monongahela 
Groundwater 1/22/13 ND ND ND ND ND ND 
MS147 
Lower 
Monongahela 
Groundwater 2/7/13 N/A N/A N/A N/A N/A N/A 
MS148 
Lower 
Monongahela 
Groundwater 2/7/13 N/A N/A N/A N/A N/A N/A 
MS149 
Lower 
Monongahela 
Groundwater 2/7/13 N/A N/A N/A N/A N/A N/A 
MS150 
Lower 
Monongahela 
Groundwater 2/7/13 N/A N/A N/A N/A N/A N/A 
MS305 
Lower 
Monongahela 
Groundwater 5/7/14 8.34 ND ND ND 0.04 ND 
MS306 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND ND ND ND ND 
MS307 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND 0.01 ND ND ND 
MS308 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND ND ND ND ND 
MS309 
Lower 
Monongahela 
Groundwater 5/7/14 4.31 0.02 ND ND ND ND 
MS310 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND ND ND ND ND 
MS311 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS312 
Lower 
Monongahela 
Groundwater 5/7/14 0.40 ND ND ND ND ND 
MS313 
Lower 
Monongahela 
Groundwater 5/7/14 3.54 ND ND ND ND ND 
MS314 
Lower 
Monongahela 
Groundwater 5/7/14 0.96 0.05 ND ND ND ND 
MS315 
Lower 
Monongahela 
Groundwater 5/7/14 ND ND ND ND ND ND 
MS316 
Lower 
Monongahela 
Groundwater 5/7/14 10573.82 692.31 ND 0.25 0.17 ND 
MS317 
Lower 
Monongahela 
Groundwater 5/7/14 2.42 0.13 ND ND ND ND 
MS331 
Lower 
Monongahela 
Surface Water 7/1/14 ND ND ND ND ND ND 
MS332 
Lower 
Monongahela 
Surface Water 7/1/14 6.38 ND 0.02 ND ND ND 
MS339 
Lower 
Monongahela 
Surface Water 7/22/14 ND ND ND ND ND ND 
MS340 
Lower 
Monongahela 
Surface Water 7/22/14 13.66 ND ND ND ND ND 
MS362 
Lower 
Monongahela 
Groundwater 8/27/14 63.79 0.12 ND ND 0.03 ND 
MS363 
Lower 
Monongahela 
Groundwater 8/27/14 ND ND ND ND ND ND 
MS364 
Lower 
Monongahela 
Groundwater 8/27/14 ND ND ND ND ND ND 
MS365 
Lower 
Monongahela 
Groundwater 8/27/14 ND ND ND ND ND ND 
MS366 
Lower 
Monongahela 
Groundwater 8/27/14 16.70 0.03 ND 0.02 0.05 ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS367 
Lower 
Monongahela 
Surface Water 8/27/14 3.70 ND ND ND ND ND 
MS368 
Lower 
Monongahela 
Groundwater 8/27/14 ND ND ND ND ND ND 
MS369 
Lower 
Monongahela 
Groundwater 8/27/14 1.41 ND ND ND ND ND 
MS370 
Lower 
Monongahela 
Surface Water 8/27/14 0.79 ND ND ND ND ND 
MS372 
Lower 
Monongahela 
Surface Water 8/28/14 5.08 ND ND ND ND ND 
MS373 
Lower 
Monongahela 
Surface Water 8/28/14 2.07 ND ND ND ND ND 
MS454 
Lower 
Monongahela 
Groundwater 5/6/15 0.56 ND ND ND ND ND 
MS455 
Lower 
Monongahela 
Groundwater 5/6/15 14.45 ND ND ND ND ND 
MS456 
Lower 
Monongahela 
Groundwater 5/6/15 ND ND ND ND ND ND 
MS457 
Lower 
Monongahela 
Groundwater 5/6/15 ND ND ND ND ND ND 
MS474 
Lower 
Monongahela 
Groundwater 6/10/15 8.30 ND ND ND ND 0.14 
MS542 
Lower 
Monongahela 
Groundwater 8/19/15 ND ND ND ND ND ND 
MS543 
Lower 
Monongahela 
Groundwater 8/19/15 ND ND ND ND ND ND 
MS544 
Lower 
Monongahela 
Groundwater 8/19/15 1344.92 7.28 ND 0.19 0.02 ND 
MS547 
Lower 
Monongahela 
Groundwater 8/19/15 3.07 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS548 
Lower 
Monongahela 
Groundwater 8/19/15 0.37 ND ND ND ND ND 
MS555 
Lower 
Monongahela 
Groundwater 9/4/15 ND ND ND ND ND ND 
MS556 
Lower 
Monongahela 
Groundwater 9/4/15 ND ND ND ND ND ND 
MS557 
Lower 
Monongahela 
Groundwater 9/4/15 1.49 ND ND ND ND ND 
MS558 
Lower 
Monongahela 
Surface Water 9/4/15 0.50 ND ND ND ND ND 
MS741 
Lower 
Monongahela 
Groundwater 3/18/16 N/A N/A N/A N/A N/A N/A 
MS774 
Lower 
Monongahela 
Groundwater 4/27/16 ND ND ND ND ND ND 
MS793 
Lower 
Monongahela 
Surface Water 5/17/16 N/A N/A N/A N/A N/A N/A 
MS870 
Lower 
Monongahela 
Groundwater 10/18/16 0.28 ND ND ND ND ND 
MS871 
Lower 
Monongahela 
Surface Water 10/18/16 0.39 ND ND ND ND ND 
MS872 
Lower 
Monongahela 
Surface Water 10/18/16 12.11 ND 0.02 ND ND ND 
MS873 
Lower 
Monongahela 
Surface Water 10/18/16 ND ND ND ND ND ND 
MS700 Shenango Groundwater 2/5/16 0.54 ND ND ND ND ND 
MS701 Shenango Groundwater 2/5/16 50.75 0.40 0.01 0.12 ND 0.04 
MS702 Shenango Groundwater 2/5/16 1.84 ND 0.02 ND ND ND 
MS059 Upper Ohio Groundwater 9/12/12 N/A N/A N/A N/A N/A N/A 
MS060 Upper Ohio Groundwater 9/12/12 N/A N/A N/A N/A N/A N/A 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS061 Upper Ohio Surface Water 9/12/12 N/A N/A N/A N/A N/A N/A 
MS062 Upper Ohio Surface Water 9/12/12 N/A N/A N/A N/A N/A N/A 
MS063 Upper Ohio Surface Water 9/12/12 N/A N/A N/A N/A N/A N/A 
MS076 Upper Ohio Groundwater 11/2/12 N/A N/A N/A N/A N/A N/A 
MS077 Upper Ohio Surface Water 11/2/12 N/A N/A N/A N/A N/A N/A 
MS078 Upper Ohio Surface Water 11/2/12 N/A N/A N/A N/A N/A N/A 
MS079 Upper Ohio Groundwater 11/2/12 N/A N/A N/A N/A N/A N/A 
MS084 Upper Ohio Surface Water 11/2/12 N/A N/A N/A N/A N/A N/A 
MS108 Upper Ohio Groundwater 12/7/12 N/A N/A N/A N/A N/A N/A 
MS151 Upper Ohio Groundwater 2/7/13 ND ND ND ND ND ND 
MS252 Upper Ohio Groundwater 1/3/14 N/A N/A N/A N/A N/A N/A 
MS258 Upper Ohio Surface Water 1/20/14 0.53 0.01 ND ND ND ND 
MS259 Upper Ohio Groundwater 1/20/14 N/A N/A N/A N/A N/A N/A 
MS260 Upper Ohio Groundwater 1/20/14 ND ND ND ND ND ND 
MS261 Upper Ohio Groundwater 1/20/14 N/A N/A N/A N/A N/A N/A 
MS263 Upper Ohio Groundwater 1/30/14 ND ND ND ND ND ND 
MS264 Upper Ohio Groundwater 1/30/14 0.34 ND ND ND ND ND 
MS265 Upper Ohio Groundwater 1/30/14 20.42 0.39 ND ND ND ND 
MS266 Upper Ohio Groundwater 1/30/14 N/A N/A N/A N/A N/A N/A 
MS267 Upper Ohio Groundwater 2/6/14 ND ND ND ND ND ND 
MS268 Upper Ohio Groundwater 2/6/14 N/A N/A N/A N/A N/A N/A 
MS278 Upper Ohio Groundwater 3/19/14 4.77 ND ND ND ND ND 
MS279 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS280 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS281 Upper Ohio Groundwater 3/19/14 0.85 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS282 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS283 Upper Ohio Groundwater 3/19/14 1.03 ND ND ND ND ND 
MS284 Upper Ohio Groundwater 3/19/14 N/A N/A N/A N/A N/A N/A 
MS285 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS286 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS287 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS288 Upper Ohio Groundwater 3/19/14 7.12 ND ND ND ND ND 
MS289 Upper Ohio Groundwater 3/19/14 ND ND ND ND ND ND 
MS290 Upper Ohio Groundwater 3/19/14 0.33 ND ND ND ND ND 
MS290B Upper Ohio Groundwater 3/19/14 N/A N/A N/A N/A N/A N/A 
MS291 Upper Ohio Groundwater 3/20/14 ND ND ND ND ND ND 
MS292 Upper Ohio Groundwater 3/20/14 ND ND ND ND ND ND 
MS293 Upper Ohio Groundwater 3/20/14 ND ND ND ND ND ND 
MS294 Upper Ohio Groundwater 3/20/14 1457.19 1.18 ND ND 0.04 ND 
MS295 Upper Ohio Groundwater 3/20/14 ND ND ND ND ND ND 
MS296 Upper Ohio Groundwater 3/20/14 ND ND ND ND ND ND 
MS371 Upper Ohio Groundwater 8/28/14 ND ND ND ND ND ND 
MS374 Upper Ohio Groundwater 8/28/14 195.27 0.05 ND 0.03 0.04 ND 
MS438 Upper Ohio Groundwater 1/20/15 195.27 0.04 0.02 ND ND ND 
MS439 Upper Ohio Groundwater 1/20/15 7254.24 12.39 ND ND 0.03 ND 
MS440 Upper Ohio Groundwater 1/21/15 0.42 0.03 ND ND ND ND 
MS452 Upper Ohio Groundwater 4/29/15 3.94 ND ND ND ND ND 
MS458 Upper Ohio Groundwater 5/19/15 ND ND ND ND ND ND 
MS459 Upper Ohio Groundwater 5/19/15 N/A N/A N/A N/A N/A N/A 
MS460 Upper Ohio Surface Water 5/22/15 8.49 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS461 Upper Ohio Surface Water 5/22/15 6.49 ND ND ND ND ND 
MS462 Upper Ohio Surface Water 5/22/15 ND ND ND ND ND ND 
MS463 Upper Ohio Surface Water 5/22/15 0.53 ND ND ND ND ND 
MS468 Upper Ohio Surface Water 6/3/15 12.40 ND ND ND ND ND 
MS469 Upper Ohio Surface Water 6/3/15 0.32 ND ND ND ND ND 
MS470 Upper Ohio Surface Water 6/3/15 6.54 ND ND ND ND ND 
MS471 Upper Ohio Surface Water 6/3/15 2.98 ND ND ND ND ND 
MS472 Upper Ohio Surface Water 6/3/15 4.47 ND ND ND ND ND 
MS481 Upper Ohio Surface Water 6/16/15 1.52 ND ND ND ND ND 
MS482 Upper Ohio Surface Water 6/16/15 0.60 ND ND ND ND ND 
MS483 Upper Ohio Surface Water 6/16/15 0.57 ND ND ND ND ND 
MS484 Upper Ohio Surface Water 6/16/15 2.58 ND ND ND ND ND 
MS485 Upper Ohio Surface Water 6/16/15 2.61 ND ND ND ND ND 
MS486 Upper Ohio Surface Water 6/16/15 0.60 ND ND ND ND ND 
MS489 Upper Ohio Surface Water 6/30/15 2.67 ND ND ND ND ND 
MS490 Upper Ohio Surface Water 6/30/15 0.54 ND ND ND ND ND 
MS491 Upper Ohio Surface Water 6/30/15 0.36 ND ND ND ND ND 
MS492 Upper Ohio Surface Water 6/30/15 4.03 ND ND ND ND ND 
MS493 Upper Ohio Surface Water 6/30/15 0.53 ND ND ND ND ND 
MS494 Upper Ohio Surface Water 6/30/15 ND ND ND ND ND ND 
MS495 Upper Ohio Surface Water 6/30/15 4.92 ND ND ND ND ND 
MS509 Upper Ohio Surface Water 7/17/15 8.00 ND ND ND ND ND 
MS510 Upper Ohio Surface Water 7/17/15 0.70 ND ND ND ND ND 
MS511 Upper Ohio Surface Water 7/17/15 23.63 ND 0.02 ND ND ND 
MS512 Upper Ohio Surface Water 7/17/15 ND ND ND ND ND ND 
  
4
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS513 Upper Ohio Surface Water 7/17/15 13.25 ND 0.02 ND 0.03 ND 
MS514 Upper Ohio Surface Water 7/17/15 5.53 ND ND ND ND ND 
MS515 Upper Ohio Surface Water 7/17/15 9.37 ND 0.04 ND 0.03 ND 
MS516 Upper Ohio Surface Water 7/17/15 8.84 ND 0.03 ND 0.03 ND 
MS517 Upper Ohio Surface Water 7/17/15 0.44 ND ND ND ND ND 
MS518 Upper Ohio Surface Water 7/17/15 3.98 ND ND ND ND ND 
MS519 Upper Ohio Surface Water 7/29/15 14.85 ND ND ND ND ND 
MS520 Upper Ohio Surface Water 7/29/15 1.11 ND ND ND ND ND 
MS521 Upper Ohio Surface Water 7/29/15 5.63 ND ND ND ND ND 
MS522 Upper Ohio Surface Water 7/29/15 0.37 ND ND ND ND ND 
MS523 Upper Ohio Surface Water 7/29/15 14.02 ND ND ND ND ND 
MS524 Upper Ohio Surface Water 7/29/15 3.24 ND ND ND ND ND 
MS525 Upper Ohio Groundwater 8/3/15 ND ND ND ND ND ND 
MS533 Upper Ohio Surface Water 8/13/15 25.62 ND 0.01 ND ND ND 
MS534 Upper Ohio Surface Water 8/13/15 0.48 ND ND ND ND ND 
MS535 Upper Ohio Surface Water 8/13/15 ND ND ND ND ND ND 
MS536 Upper Ohio Surface Water 8/13/15 10.58 ND ND ND ND ND 
MS537 Upper Ohio Surface Water 8/13/15 6.45 ND ND ND ND ND 
MS538 Upper Ohio Surface Water 8/13/15 0.92 ND ND ND ND ND 
MS549 Upper Ohio Surface Water 8/25/15 37.84 ND ND ND ND ND 
MS550 Upper Ohio Surface Water 8/25/15 1.34 ND ND ND ND ND 
MS551 Upper Ohio Surface Water 8/25/15 ND ND ND ND ND ND 
MS552 Upper Ohio Surface Water 8/25/15 11.34 ND ND ND ND ND 
MS553 Upper Ohio Surface Water 8/25/15 7.63 ND ND ND ND ND 
MS554 Upper Ohio Surface Water 8/25/15 8.92 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS566 Upper Ohio Surface Water 9/6/15 28.34 ND ND ND ND ND 
MS568 Upper Ohio Surface Water 9/6/15 55.79 ND 0.02 ND ND ND 
MS569 Upper Ohio Surface Water 9/6/15 17.97 ND 0.03 ND 0.03 ND 
MS571 Upper Ohio Surface Water 9/8/15 12.61 ND ND ND ND ND 
MS572 Upper Ohio Surface Water 9/8/15 4.00 ND ND ND ND ND 
MS573 Upper Ohio Surface Water 9/8/15 246.53 ND 0.03 ND ND ND 
MS574 Upper Ohio Surface Water 9/8/15 0.84 ND ND ND ND ND 
MS575 Upper Ohio Surface Water 9/8/15 ND ND ND ND ND ND 
MS576 Upper Ohio Surface Water 9/8/15 554.08 ND 0.04 0.02 ND ND 
MS581 Upper Ohio Groundwater 9/25/15 ND ND ND ND ND ND 
MS582 Upper Ohio Surface Water 9/25/15 7.83 ND ND ND ND ND 
MS583 Upper Ohio Groundwater 9/25/15 ND ND ND ND ND ND 
MS584 Upper Ohio Surface Water 9/25/15 20.87 ND ND ND ND ND 
MS585 Upper Ohio Surface Water 9/25/15 98.26 ND 0.01 ND ND ND 
MS586 Upper Ohio Surface Water 9/25/15 2.37 ND ND ND ND ND 
MS587 Upper Ohio Surface Water 9/25/15 ND ND ND ND ND ND 
MS588 Upper Ohio Surface Water 9/25/15 10.37 ND ND ND ND ND 
MS589 Upper Ohio Groundwater 9/29/15 ND ND ND ND ND ND 
MS590 Upper Ohio Groundwater 9/29/15 ND ND ND ND ND ND 
MS596 Upper Ohio Surface Water 10/6/15 0.76 ND ND ND ND ND 
MS597 Upper Ohio Surface Water 10/6/15 13.78 ND ND ND ND ND 
MS598 Upper Ohio Surface Water 10/6/15 8.33 ND ND ND ND ND 
MS599 Upper Ohio Surface Water 10/6/15 1.12 ND ND ND ND ND 
MS600 Upper Ohio Surface Water 10/6/15 0.72 ND ND ND ND ND 
MS601 Upper Ohio Surface Water 10/6/15 5.09 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS618 Upper Ohio Groundwater 10/20/15 ND ND ND ND ND ND 
MS619 Upper Ohio Surface Water 10/20/15 13.47 ND ND ND ND ND 
MS620 Upper Ohio Surface Water 10/20/15 1.82 ND ND ND ND ND 
MS621 Upper Ohio Surface Water 10/20/15 0.96 ND ND ND ND ND 
MS622 Upper Ohio Surface Water 10/20/15 11.57 ND ND ND ND ND 
MS623 Upper Ohio Surface Water 10/20/15 2.25 ND ND ND ND ND 
MS624 Upper Ohio Surface Water 10/20/15 30.85 ND ND ND ND ND 
MS635 Upper Ohio Surface Water 11/3/15 0.51 ND ND ND ND ND 
MS636 Upper Ohio Surface Water 11/3/15 31.39 ND ND ND ND ND 
MS637 Upper Ohio Surface Water 11/3/15 6.29 ND ND ND ND ND 
MS638 Upper Ohio Surface Water 11/3/15 1.24 ND ND ND ND ND 
MS639 Upper Ohio Surface Water 11/3/15 1.53 ND ND ND ND ND 
MS640 Upper Ohio Surface Water 11/3/15 5.14 ND ND ND ND ND 
MS642 Upper Ohio Surface Water 11/17/15 6.77 ND ND ND ND ND 
MS643 Upper Ohio Surface Water 11/17/15 1.05 ND ND ND ND ND 
MS644 Upper Ohio Surface Water 11/17/15 0.59 ND ND ND ND ND 
MS645 Upper Ohio Surface Water 11/17/15 5.31 ND ND ND ND ND 
MS646 Upper Ohio Surface Water 11/17/15 0.73 ND ND ND ND ND 
MS647 Upper Ohio Surface Water 11/17/15 15.85 ND ND ND ND ND 
MS648 Upper Ohio Surface Water 11/23/15 1.77 ND ND ND ND ND 
MS649 Upper Ohio Groundwater 11/23/15 ND ND ND ND ND ND 
MS650 Upper Ohio Groundwater 11/23/15 0.58 ND ND ND ND ND 
MS655 Upper Ohio Surface Water 12/4/15 6.37 ND ND ND ND ND 
MS656 Upper Ohio Surface Water 12/4/15 0.81 ND ND ND ND ND 
MS657 Upper Ohio Surface Water 12/4/15 1.63 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS658 Upper Ohio Surface Water 12/4/15 3.05 ND ND ND ND ND 
MS659 Upper Ohio Surface Water 12/4/15 15.79 ND ND ND ND ND 
MS660 Upper Ohio Surface Water 12/4/15 ND ND ND ND ND ND 
MS661 Upper Ohio Surface Water 12/15/15 11.77 ND ND ND ND ND 
MS662 Upper Ohio Surface Water 12/15/15 0.72 ND ND ND ND ND 
MS663 Upper Ohio Surface Water 12/15/15 1.72 ND ND ND ND ND 
MS664 Upper Ohio Surface Water 12/15/15 6.71 ND ND ND ND ND 
MS665 Upper Ohio Surface Water 12/15/15 ND ND ND ND ND ND 
MS666 Upper Ohio Surface Water 12/15/15 20.89 ND ND ND ND ND 
MS667 Upper Ohio Surface Water 12/31/15 2.69 ND ND ND ND ND 
MS668 Upper Ohio Surface Water 12/31/15 0.57 ND ND ND ND ND 
MS669 Upper Ohio Surface Water 12/31/15 2.72 ND ND ND ND ND 
MS670 Upper Ohio Surface Water 12/31/15 2.13 ND ND ND ND ND 
MS671 Upper Ohio Surface Water 12/31/15 ND ND ND ND ND ND 
MS672 Upper Ohio Surface Water 12/31/15 7.43 ND ND ND ND ND 
MS675 Upper Ohio Surface Water 1/13/16 3.67 0.02 ND ND ND ND 
MS676 Upper Ohio Surface Water 1/13/16 ND ND ND ND ND ND 
MS677 Upper Ohio Surface Water 1/13/16 2.45 ND ND ND ND ND 
MS678 Upper Ohio Surface Water 1/13/16 3.18 ND ND ND ND ND 
MS679 Upper Ohio Surface Water 1/13/16 ND ND ND ND ND ND 
MS680 Upper Ohio Surface Water 1/13/16 9.90 ND ND ND ND ND 
MS681 Upper Ohio Surface Water 1/13/16 ND ND ND ND ND ND 
MS682 Upper Ohio Groundwater 1/13/16 ND ND ND ND ND ND 
MS691 Upper Ohio Surface Water 1/27/16 2.57 ND ND ND ND ND 
MS692 Upper Ohio Surface Water 1/27/16 0.47 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS693 Upper Ohio Surface Water 1/27/16 2.32 ND ND ND ND ND 
MS694 Upper Ohio Surface Water 1/27/16 2.19 ND ND ND ND ND 
MS695 Upper Ohio Surface Water 1/27/16 7.27 ND ND ND ND ND 
MS697 Upper Ohio Surface Water 1/27/16 ND ND ND ND ND ND 
MS698 Upper Ohio Groundwater 1/27/16 ND ND ND ND ND ND 
MS699 Upper Ohio Groundwater 1/27/16 1300.98 0.51 ND ND ND ND 
MS703 Upper Ohio Surface Water 2/10/16 4.67 0.01 ND ND ND ND 
MS704 Upper Ohio Surface Water 2/10/16 0.35 ND ND ND ND ND 
MS705 Upper Ohio Surface Water 2/10/16 2.82 ND ND ND ND ND 
MS706 Upper Ohio Surface Water 2/10/16 2.26 ND ND ND ND ND 
MS707 Upper Ohio Surface Water 2/10/16 ND ND ND ND ND ND 
MS708 Upper Ohio Surface Water 2/10/16 13.38 ND ND ND ND ND 
MS719 Upper Ohio Surface Water 2/24/16 2.89 ND ND ND ND ND 
MS720 Upper Ohio Surface Water 2/24/16 0.95 ND ND ND ND ND 
MS721 Upper Ohio Surface Water 2/24/16 0.40 ND ND ND ND ND 
MS722 Upper Ohio Surface Water 2/24/16 3.42 ND ND ND ND ND 
MS723 Upper Ohio Surface Water 2/24/16 8.04 ND ND ND ND ND 
MS724 Upper Ohio Surface Water 2/24/16 0.65 ND ND ND ND ND 
MS725 Upper Ohio Groundwater 2/24/16 1.89 0.01 ND ND ND ND 
MS726 Upper Ohio Groundwater 2/24/16 26.62 0.01 0.09 ND 0.02 ND 
MS733 Upper Ohio Surface Water 3/15/16 1.99 ND ND ND ND ND 
MS734 Upper Ohio Surface Water 3/15/16 0.57 ND ND ND ND ND 
MS735 Upper Ohio Surface Water 3/15/16 3.16 ND ND ND ND ND 
MS736 Upper Ohio Surface Water 3/15/16 1.22 ND ND ND ND ND 
MS737 Upper Ohio Surface Water 3/15/16 3.96 ND ND ND ND ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS738 Upper Ohio Surface Water 3/15/16 0.27 ND ND ND ND ND 
MS752 Upper Ohio Surface Water 3/29/16 4.82 ND ND ND ND ND 
MS753 Upper Ohio Surface Water 3/29/16 0.33 ND ND ND ND ND 
MS754 Upper Ohio Surface Water 3/29/16 2.18 ND ND ND ND ND 
MS755 Upper Ohio Surface Water 3/29/16 3.16 ND ND ND ND ND 
MS756 Upper Ohio Surface Water 3/29/16 0.26 ND ND ND ND ND 
MS757 Upper Ohio Surface Water 3/29/16 18.16 ND ND ND ND ND 
MS766 Upper Ohio Groundwater 4/19/16 ND ND ND ND ND ND 
MS767 Upper Ohio Surface Water 4/19/16 10.90 ND 0.03 ND ND ND 
MS768 Upper Ohio Surface Water 4/19/16 4.17 ND ND ND ND ND 
MS769 Upper Ohio Surface Water 4/19/16 0.31 ND ND ND ND ND 
MS770 Upper Ohio Surface Water 4/19/16 1.85 ND ND ND ND ND 
MS771 Upper Ohio Surface Water 4/19/16 3.50 ND ND ND ND ND 
MS772 Upper Ohio Surface Water 4/19/16 90.13 ND 0.03 ND ND ND 
MS773 Upper Ohio Surface Water 4/19/16 ND ND ND ND ND ND 
MS775 Upper Ohio Surface Water 5/3/16 9.13 ND ND ND ND ND 
MS776 Upper Ohio Surface Water 5/3/16 0.40 ND ND ND ND ND 
MS777 Upper Ohio Surface Water 5/3/16 2.19 ND ND ND ND ND 
MS778 Upper Ohio Surface Water 5/3/16 4.89 ND ND ND ND ND 
MS779 Upper Ohio Surface Water 5/3/16 91.33 ND ND ND ND ND 
MS780 Upper Ohio Surface Water 5/3/16 0.51 ND ND ND ND ND 
MS849 Upper Ohio Groundwater 9/25/16 53.04 0.02 ND ND 0.03 ND 
MS859 Upper Ohio Groundwater 10/4/16 78.46 ND 1.62 ND ND ND 
MS886 Upper Ohio Surface Water 11/5/16 N/A N/A N/A N/A N/A N/A 
MS915 Upper Ohio Groundwater 11/13/16 9957.01 ND ND ND 0.09 ND 
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Sample Watershed Sample Type 
Analysis 
Date 
Methane 
(µg/L) 
Ethane 
(µg/L) 
Ethene 
(µg/L) 
Propane 
(µg/L) 
Propylene 
(µg/L) 
Butane 
(µg/L) 
MS049 
Upper Ohio-
Wheeling 
Well Water 8/30/12 N/A N/A N/A N/A N/A N/A 
MS110 
Upper Ohio-
Wheeling 
Well Water 1/9/13 71.68 0.02 ND 0.04 ND ND 
MS473 
Upper Ohio-
Wheeling 
Well Water 6/10/15 1.34 ND ND ND ND ND 
MS545 
Upper Ohio-
Wheeling 
Well Water 8/19/15 4.52 0.01 ND ND ND ND 
MS047 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 N/A N/A N/A N/A N/A N/A 
MS048 
Upper Ohio-
Wheeling 
Surface Water 8/30/12 N/A N/A N/A N/A N/A N/A 
 465 
 
Appendix I: Table of Sample with Distance to Nearest Unconventional Well in feet 
Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Beaver MS170 Groundwater 4/17/2013 33757.60364 
Connoquenessing MS006 Groundwater 8/28/2011 2486.166156 
 MS007 Groundwater 8/28/2011 2608.995784 
 MS009 Groundwater 9/19/2011 2075.249627 
 MS010 Groundwater 9/19/2011 3509.13913 
 MS014 Groundwater 9/22/2011 2075.249627 
 MS015 Groundwater 10/22/2011 2967.696541 
 MS016 Groundwater 10/22/2011 2746.836756 
 MS017 Groundwater 10/22/2011 2967.696541 
 MS018 Groundwater 10/22/2011 2065.797127 
 MS019 Groundwater 10/22/2011 3509.13913 
 MS020 Groundwater 11/26/2011 2065.797127 
 MS022 Groundwater 11/26/2011 3509.13913 
 MS023 Groundwater 11/26/2011 3372.486432 
 MS024 Groundwater 11/26/2011 3372.486432 
 MS026 Groundwater 1/17/2012 2608.995784 
 MS027 Groundwater 1/17/2012 2608.995784 
 MS032 Groundwater 5/12/2012 2608.995784 
 MS033 Groundwater 5/12/2012 2608.995784 
 MS034 Groundwater 5/12/2012 2608.995784 
 MS050 Groundwater 9/5/2012 2967.696541 
 MS051 Groundwater 9/5/2012 2075.249627 
 MS052 Groundwater 9/5/2012 3032.389899 
 MS053 Groundwater 9/5/2012 2952.515289 
 MS054 Groundwater 9/5/2012 1648.347601 
 MS055 Groundwater 9/5/2012 3372.486432 
 MS056 Groundwater 9/5/2012 1328.752581 
 MS057 Groundwater 9/5/2012 915.7489062 
 MS058 Groundwater 9/5/2012 3372.486432 
 MS064 Groundwater 9/14/2012 2220.776621 
 MS065 Groundwater 9/14/2012 2025.787563 
 MS066 Groundwater 9/14/2012 1957.42012 
 MS067 Groundwater 9/14/2012 1828.047716 
 MS068 Groundwater 9/14/2012 2025.787563 
 MS071 Groundwater 10/4/2012 1628.769507 
 MS072 Groundwater 10/4/2012 915.7489062 
 466 
 
Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS073 Groundwater 10/4/2012 2075.249627 
 MS074 Groundwater 10/4/2012 1793.498789 
 
MS075-
1 Groundwater 9/5/2012 2220.776621 
 
MS075-
2 Groundwater 9/16/2012 2220.776621 
 MS085 Groundwater 11/7/2012 2075.249627 
 MS086 Groundwater 11/7/2012 2025.787563 
 MS087 Groundwater 11/7/2012 2489.336027 
 MS088 Groundwater 11/7/2012 2592.14729 
 MS089 Groundwater 11/7/2012 2985.238424 
 MS090 Groundwater 11/7/2012 3704.008513 
 MS091 Groundwater 11/7/2012 2434.489235 
 MS092 Groundwater 11/7/2012 1793.498789 
 MS098 Groundwater 12/7/2012 2075.249627 
 MS099 Groundwater 12/7/2012 2754.216632 
 MS100 Groundwater 12/7/2012 2032.900982 
 MS101 Groundwater 12/7/2012 2025.787563 
 MS102 Groundwater 12/7/2012 2065.797127 
 MS103 Groundwater 12/7/2012 3262.930081 
 MS104 Groundwater 12/7/2012 1896.453547 
 MS105 Groundwater 12/7/2012 2785.190161 
 MS106 Groundwater 12/7/2012 1516.628148 
 MS107 Groundwater 12/7/2012 1910.27332 
 MS113 Groundwater 1/15/2013 3700.578145 
 MS114 Groundwater 1/15/2013 2075.249627 
 MS115 Groundwater 1/15/2013 2967.696541 
 MS116 Groundwater 1/15/2013 2025.787563 
 MS117 Groundwater 1/15/2013 1785.754752 
 MS118 Groundwater 1/15/2013 1628.769507 
 MS119 Groundwater 1/15/2013 2324.647455 
 MS120 Groundwater 1/15/2013 3032.389899 
 MS121 Groundwater 1/15/2013 1793.498789 
 MS124 Groundwater 1/16/2013 3235.172683 
 MS125 Groundwater 1/16/2013 2220.776621 
 MS126 Groundwater 1/16/2013 1937.206908 
 MS127 Groundwater 1/16/2013 1831.690413 
 MS128 Groundwater 1/16/2013 2650.399749 
 MS143 Groundwater 1/30/2013 2075.249627 
 MS145 Groundwater 1/30/2013 2025.787563 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS157 Groundwater 2/25/2013 2075.249627 
 MS159  Groundwater 2/25/2013 2804.264223 
 MS160 Groundwater 2/25/2013 3032.389899 
 MS161 Groundwater 2/25/2013 2025.787563 
 MS164 Groundwater 3/5/2013 3106.499541 
 
MS165-
1 Groundwater 3/20/2013 2075.249627 
 
MS165-
2 Groundwater 3/20/2013 2075.249627 
 MS171 Groundwater 4/17/2013 1456.949908 
 MS173 Groundwater 4/17/2013 716.8655666 
 MS174 Groundwater 4/17/2013 1278.348297 
 MS175 Groundwater 4/17/2013 1195.335139 
 MS182 Groundwater 5/6/2013 2967.696541 
 MS183 Groundwater 5/6/2013 3388.987792 
 MS184 Groundwater 5/6/2013 2952.515289 
 MS186 Groundwater 5/6/2013 2025.787563 
 MS187 Groundwater 5/6/2013 3032.389899 
 MS188 Groundwater 7/12/2013 2804.615105 
 MS190 Groundwater 7/12/2013 2822.240758 
 MS192 Groundwater 7/12/2013 1611.592354 
 MS193 Groundwater 7/12/2013 989.5470809 
 MS198 Groundwater 8/6/2013 1793.498789 
 MS199 Groundwater 8/6/2013 1628.769507 
 MS200 Groundwater 8/6/2013 1831.690413 
 MS201 Groundwater 8/6/2013 2025.787563 
 MS202 Groundwater 8/6/2013 2967.696541 
 MS204 Groundwater 8/6/2013 3372.486432 
 MS206 Groundwater 8/6/2013 2952.515289 
 MS207 Groundwater 8/6/2013 1010.096916 
 MS210 Groundwater 8/16/2013 2382.90786 
 MS211 Groundwater 8/16/2013 2884.885943 
 MS215 Groundwater 8/16/2013 3081.469187 
 MS218 Groundwater 9/6/2013 2313.376192 
 MS219 Groundwater 9/6/2013 2446.91592 
 MS220 Groundwater 9/6/2013 2444.004832 
 MS221 Groundwater 9/13/2013 9626.51879 
 MS223 Groundwater 9/13/2013 10532.12371 
 MS224 Groundwater 9/13/2013 1612.82579 
 MS225 Groundwater 9/13/2013 1656.492201 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS229 Groundwater 10/3/2013 1887.121292 
 MS230 Groundwater 10/24/2013 3215.871799 
 MS231 Groundwater 10/24/2013 2025.787563 
 MS232 Groundwater 10/24/2013 1992.313466 
 MS233 Groundwater 10/24/2013 1628.769507 
 MS234 Groundwater 10/24/2013 1793.498789 
 MS235 Groundwater 10/24/2013 3372.486432 
 MS253 Groundwater 1/9/2014 4065.9744 
 MS254 Groundwater 1/9/2014 3569.157109 
 MS255 Groundwater 1/16/2014 2075.249627 
 MS256 Groundwater 1/16/2014 2025.787563 
 MS257 Groundwater 1/16/2014 1992.313466 
 MS269 Groundwater 2/19/2014 2025.787563 
 MS270 Groundwater 2/19/2014 2065.797127 
 MS271 Groundwater 2/19/2014 1992.313466 
 MS272 Groundwater 2/19/2014 2489.336027 
 MS273 Groundwater 3/11/2014 2924.658389 
 MS274 Groundwater 3/13/2014 6152.369198 
 MS275 Groundwater 3/13/2014 5756.0151 
 MS276 Groundwater 3/13/2014 6193.664515 
 MS277 Groundwater 3/13/2014 5840.118091 
 MS297 Groundwater 3/21/2014 6150.774588 
 MS298 Groundwater 4/9/2014 3410.267387 
 MS299 Groundwater 4/9/2014 2952.515289 
 MS300 Groundwater 4/9/2014 3032.389899 
 MS301 Groundwater 4/9/2014 915.7489062 
 MS302 Groundwater 4/9/2014 2025.787563 
 MS303 Groundwater 4/9/2014 1992.313466 
 MS304 Groundwater 4/9/2014 2964.845014 
 MS318 Groundwater 5/20/2014 3410.267387 
 MS319 Groundwater 5/20/2014 2075.249627 
 MS320 Groundwater 5/20/2014 2025.787563 
 MS321 Groundwater 5/20/2014 2065.797127 
 MS322 Groundwater 5/20/2014 1992.313466 
 MS323 Groundwater 5/20/2014 2791.060741 
 MS324 Groundwater 5/20/2014 915.7489062 
 MS333 Groundwater 7/17/2014 2075.249627 
 MS334 Groundwater 7/17/2014 2025.787563 
 MS335 Groundwater 7/17/2014 1828.047716 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS336 Groundwater 7/17/2014 1516.628148 
 MS337 Groundwater 7/17/2014 1628.769507 
 MS338 Groundwater 7/17/2014 915.7489062 
 MS345 Groundwater 7/23/2014 2952.515289 
 MS346 Groundwater 7/23/2014 3372.486432 
 MS347 Groundwater 7/30/2014 3017.758555 
 MS348 Groundwater 7/30/2014 3376.617825 
 MS349 Groundwater 7/30/2014 3376.617825 
 MS350 Groundwater 7/30/2014 3031.675637 
 MS351 Groundwater 8/12/2014 2989.412246 
 MS352 Groundwater 8/12/2014 3082.501123 
 MS353 Groundwater 8/12/2014 904.2589103 
 MS354 Groundwater 8/12/2014 2499.496175 
 MS355 Groundwater 8/12/2014 2686.096996 
 MS356 Groundwater 8/12/2014 3558.453874 
 MS357 Groundwater 8/12/2014 915.7489062 
 MS358 Groundwater 8/12/2014 3506.142033 
 MS360 Groundwater 8/26/2014 2943.570353 
 MS361 Groundwater 8/26/2014 3570.993298 
 MS375 Groundwater 8/29/2014 9178.777095 
 MS376 Groundwater 8/29/2014 8886.340913 
 MS377 Groundwater 8/29/2014 9291.681251 
 MS378 Groundwater 8/29/2014 5217.192906 
 MS379 Groundwater 8/29/2014 5807.269108 
 MS380 Groundwater 8/29/2014 5844.322577 
 MS381 Groundwater 8/29/2014 6531.788705 
 MS382 Groundwater 8/29/2014 5599.037238 
 MS383 Groundwater 8/29/2014 8996.272015 
 MS384 Groundwater 8/29/2014 9041.546936 
 MS385 Groundwater 8/29/2014 3465.719052 
 MS386 Groundwater 8/29/2014 5900.382572 
 MS387 Groundwater 8/29/2014 4305.685557 
 MS388 Groundwater 9/8/2014 3785.10479 
 MS389 Groundwater 9/8/2014 5842.450307 
 MS390 Groundwater 9/8/2014 6819.81888 
 MS391 Groundwater 9/16/2014 6871.626062 
 MS392 Groundwater 9/16/2014 7101.822968 
 MS393 Groundwater 9/16/2014 4780.519835 
 MS394 Groundwater 9/24/2014 5380.628396 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS395 Groundwater 9/24/2014 7277.31496 
 MS396 Groundwater 9/24/2014 7350.631001 
 MS397 Groundwater 9/24/2014 8214.990153 
 MS398 Groundwater 9/24/2014 5203.827141 
 MS400 Groundwater 9/24/2014 12145.65427 
 MS401 Groundwater 9/25/2014 2025.787563 
 MS402 Groundwater 9/25/2014 1992.313466 
 MS403 Groundwater 9/25/2014 2531.813 
 MS404 Groundwater 10/14/2014 14837.25645 
 MS405 Groundwater 10/14/2014 14892.26893 
 MS406 Groundwater 10/15/2014 1195.335139 
 MS407 Groundwater 10/15/2014 2075.249627 
 MS408 Groundwater 10/15/2014 1628.769507 
 MS409 Groundwater 10/15/2014 1456.949908 
 MS410 Groundwater 10/29/2014 2075.249627 
 MS412 Groundwater 10/29/2014 915.7489062 
 MS413 Groundwater 10/29/2014 2025.787563 
 MS414 Groundwater 10/29/2014 2967.696541 
 MS415 Groundwater 10/29/2014 1831.690413 
 MS416 Groundwater 10/29/2014 2952.515289 
 MS417 Groundwater 10/29/2014 3583.812125 
 MS418 Groundwater 10/29/2014 3712.520553 
 MS419 Groundwater 10/29/2014 3372.486432 
 MS420 Groundwater 11/9/2014 2075.249627 
 MS421 Groundwater 11/12/2014 19497.73202 
 MS422 Groundwater 11/12/2014 1456.949908 
 MS423 Groundwater 11/20/2014 1602.313185 
 MS424 Groundwater 12/16/2014 2025.787563 
 MS428 Groundwater 12/16/2014 1010.096916 
 MS429 Groundwater 12/16/2014 1495.647604 
 MS430 Groundwater 12/16/2014 3160.021111 
 MS431 Groundwater 12/16/2014 1602.313185 
 MS436 Groundwater 1/15/2015 18024.01261 
 MS437 Groundwater 1/15/2015 3758.650019 
 MS447 Groundwater 2/6/2015 4059.679041 
 MS448 Groundwater 2/6/2015 5535.899655 
 MS449 Groundwater 2/6/2015 5602.903375 
 MS450 Groundwater 2/26/2015 10454.68302 
 MS451 Groundwater 4/14/2015 5591.984306 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS453 Groundwater 4/30/2015 569.3084389 
 MS539 Groundwater 8/18/2015 2730.460946 
 MS540 Groundwater 8/18/2015 1381.442218 
 MS541 Groundwater 8/18/2015 4249.893955 
 MS580 Groundwater 9/15/2015 10296.81621 
 MS602 Groundwater 10/8/2015 13908.6859 
 MS604 Groundwater 10/8/2015 13908.6859 
 MS605 Groundwater 10/16/2015 13057.70932 
 MS606 Groundwater 10/16/2015 10179.8341 
 MS607 Groundwater 10/16/2015 11290.35373 
 MS608 Groundwater 10/16/2015 10196.63483 
 MS609 Groundwater 10/16/2015 10103.48664 
 MS610 Groundwater 10/16/2015 4525.936474 
 MS625 Groundwater 10/23/2015 10491.27588 
 MS626 Groundwater 10/23/2015 2915.315201 
 MS627 Groundwater 10/23/2015 3126.868449 
 MS628 Groundwater 10/23/2015 4770.900116 
 MS629 Groundwater 10/23/2015 4046.599108 
 MS630 Groundwater 10/23/2015 13081.52479 
 MS631 Groundwater 10/30/2015 4583.024954 
 MS632 Groundwater 10/30/2015 4576.905599 
 MS633 Groundwater 10/30/2015 7345.155212 
 MS634 Groundwater 10/30/2015 3018.718263 
 MS651 Groundwater 11/23/2015 7473.285277 
 MS653 Groundwater 11/23/2015 8145.423425 
 MS673 Groundwater 1/11/2016 5588.149576 
 MS674 Groundwater 1/11/2016 5588.149576 
 MS758 Groundwater 4/5/2016 7003.20445 
 MS760 Groundwater 4/5/2016 6466.748257 
 MS761 Groundwater 4/5/2016 6434.253457 
 MS762 Groundwater 4/5/2016 3071.674096 
 MS763 Groundwater 4/5/2016 1401.441163 
 MS764 Groundwater 4/5/2016 4268.59344 
 MS765 Groundwater 4/5/2016 2749.326842 
 MS782 Groundwater 5/12/2016 10299.53393 
 MS818 Groundwater 8/15/2016 9532.031441 
 MS860 Groundwater 10/11/2016 1841.064545 
 MS217 Surface Water 8/31/2013 1738.949976 
 MS359 Surface Water 8/12/2014 3549.23452 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Connoquenessing MS434 Surface Water 12/18/2014 3920.48801 
 MS652 Surface Water 11/23/2015 8135.85021 
 MS654 Surface Water 11/23/2015 8203.972756 
  MS759 Surface Water 4/5/2016 6705.156408 
Kiskiminetas MS094 Groundwater 11/25/2012 9577.000815 
 MS152 Groundwater 2/3/2013 18555.4798 
 MS153 Groundwater 2/6/2013 17876.47954 
 MS341 Groundwater 7/23/2014 18555.4798 
 MS343 Groundwater 7/23/2014 17876.47954 
 MS435 Groundwater 1/14/2015 9469.744583 
 MS444 Groundwater 1/29/2015 18836.3403 
 MS445 Groundwater 2/4/2015 27921.20099 
  MS446 Groundwater 2/4/2015 28251.76922 
Lower Allegheny MS130 Groundwater 1/22/2013 31626.03608 
 MS131 Groundwater 1/22/2013 32124.88299 
 MS132 Groundwater 1/22/2013 32124.88299 
 MS133 Groundwater 1/22/2013 32565.11853 
 MS134 Groundwater 1/22/2013 32800.79356 
 MS135 Groundwater 1/22/2013 26630.79871 
 MS137 Groundwater 1/22/2013 18659.89068 
 MS141 Groundwater 1/22/2013 10506.84593 
 MS169 Groundwater 4/12/2013 8010.892005 
 MS194 Groundwater 7/12/2013 2146.604645 
 MS195 Groundwater 7/12/2013 2137.977674 
 MS209 Groundwater 8/16/2013 4033.65446 
 MS212 Groundwater 8/16/2013 4938.802407 
 MS213 Groundwater 8/16/2013 1073.956262 
 MS214 Groundwater 8/16/2013 954.2142705 
 MS222 Groundwater 9/13/2013 7344.24214 
 MS226 Groundwater 9/26/2013 10268.30719 
 MS227 Groundwater 9/26/2013 3793.864211 
 MS228 Groundwater 9/26/2013 3815.469776 
 MS399 Groundwater 9/24/2014 15006.89665 
 MS441 Groundwater 1/22/2015 2292.539021 
 MS442 Groundwater 1/22/2015 2220.485854 
 MS443 Groundwater 1/29/2015 15302.16418 
 MS487 Groundwater 6/19/2015 27378.0109 
 MS488 Groundwater 6/19/2015 27347.82893 
 MS504 Groundwater 7/7/2015 26630.79871 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower Allegheny MS507 Groundwater 7/7/2015 32545.67151 
 MS508 Groundwater 7/7/2015 32721.34009 
 MS577 Groundwater 9/10/2015 31550.65281 
 MS579 Groundwater 9/10/2015 26649.865 
 MS594 Groundwater 9/30/2015 883.1725941 
 MS641 Groundwater 11/13/2015 4361.60048 
 MS819 Groundwater 8/15/2016 25369.67412 
 MS820 Groundwater 8/15/2016 27269.54454 
 MS821 Groundwater 8/15/2016 23790.58545 
 MS822 Groundwater 8/15/2016 29450.06507 
 MS823 Groundwater 8/15/2016 30670.79312 
 MS824 Groundwater 8/16/2016 39210.56377 
 MS825 Groundwater 8/16/2016 45348.67595 
 MS826 Groundwater 8/16/2016 37252.33237 
 MS827 Groundwater 8/16/2016 40456.44748 
 MS828 Groundwater 8/16/2016 35343.85698 
 MS829 Groundwater 8/19/2016 24425.18782 
 MS830 Groundwater 8/19/2016 46819.46335 
 MS831 Groundwater 8/19/2016 47070.55497 
 MS832 Groundwater 8/19/2016 50908.49915 
 MS833 Groundwater 8/19/2016 48138.34997 
 MS850 Groundwater 9/25/2016 42417.95913 
 MS851 Groundwater 9/25/2016 25562.72765 
 MS852 Groundwater 9/25/2016 26272.61642 
 MS853 Groundwater 9/25/2016 22741.69253 
 MS854 Groundwater 9/25/2016 28802.34916 
 MS855 Groundwater 9/25/2016 40175.15984 
 MS856 Groundwater 9/25/2016 40175.15984 
 MS857 Groundwater 9/25/2016 47034.57752 
 MS858 Groundwater 9/25/2016 47185.54045 
 MS916 Groundwater 11/13/2016 26291.80636 
 MS917 Groundwater 11/13/2016 26317.9353 
 MS136 Surface Water 1/22/2013 25155.80669 
 MS476 Surface Water 6/11/2015 3817.543061 
 MS477 Surface Water 6/11/2015 5051.609551 
 MS478 Surface Water 6/11/2015 6101.078876 
 MS479 Surface Water 6/11/2015 4917.92393 
 MS480 Surface Water 6/11/2015 1892.125671 
 MS496 Surface Water 7/2/2015 3817.543061 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower Allegheny MS497 Surface Water 7/2/2015 5051.609551 
 MS498 Surface Water 7/2/2015 6813.347532 
 MS499 Surface Water 7/2/2015 5812.305253 
 MS500 Surface Water 7/2/2015 4917.92393 
 MS501 Surface Water 7/2/2015 1892.125671 
 MS502 Surface Water 7/2/2015 5577.579092 
 MS505 Surface Water 7/7/2015 28839.62892 
 MS506 Surface Water 7/7/2015 28726.38662 
 MS526 Surface Water 8/4/2015 3817.543061 
 MS527 Surface Water 8/4/2015 5051.609551 
 MS528 Surface Water 8/4/2015 6813.347532 
 MS529 Surface Water 8/4/2015 5812.305253 
 MS530 Surface Water 8/4/2015 4917.92393 
 MS531 Surface Water 8/4/2015 1892.125671 
 MS532 Surface Water 8/4/2015 5577.579092 
 MS559 Surface Water 9/5/2015 3817.543061 
 MS560 Surface Water 9/5/2015 5051.609551 
 MS561 Surface Water 9/5/2015 6813.347532 
 MS562 Surface Water 9/5/2015 5812.305253 
 MS563 Surface Water 9/5/2015 4917.92393 
 MS564 Surface Water 9/5/2015 1892.125671 
 MS565 Surface Water 9/5/2015 5577.579092 
 MS592 Surface Water 9/30/2015 4731.618068 
 MS611 Surface Water 10/17/2015 3817.543061 
 MS612 Surface Water 10/17/2015 5051.609551 
 MS613 Surface Water 10/17/2015 6813.347532 
 MS614 Surface Water 10/17/2015 5812.305253 
 MS615 Surface Water 10/17/2015 4917.92393 
 MS616 Surface Water 10/17/2015 1892.125671 
 MS617 Surface Water 10/17/2015 5577.579092 
 MS683 Surface Water 1/16/2016 3817.543061 
 MS684 Surface Water 1/16/2016 5051.609551 
 MS685 Surface Water 1/16/2016 6813.347532 
 MS686 Surface Water 1/16/2016 5812.305253 
 MS687 Surface Water 1/16/2016 4917.92393 
 MS688 Surface Water 1/16/2016 1892.125671 
 MS689 Surface Water 1/16/2016 5577.579092 
 MS711 Surface Water 2/18/2016 3817.543061 
 MS713 Surface Water 2/18/2016 5051.609551 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower Allegheny MS714 Surface Water 2/18/2016 6813.347532 
 MS715 Surface Water 2/18/2016 5812.305253 
 MS716 Surface Water 2/18/2016 4917.92393 
 MS717 Surface Water 2/18/2016 1892.125671 
 MS718 Surface Water 2/18/2016 5577.579092 
 MS744 Surface Water 3/22/2016 3817.543061 
 MS745 Surface Water 3/22/2016 5051.609551 
 MS747 Surface Water 3/22/2016 6813.347532 
 MS748 Surface Water 3/22/2016 5812.305253 
 MS749 Surface Water 3/22/2016 4917.92393 
 MS750 Surface Water 3/22/2016 1892.125671 
 MS751 Surface Water 3/22/2016 5577.579092 
 MS784 Surface Water 5/15/2016 3817.543061 
 MS785 Surface Water 5/15/2016 5051.609551 
 MS786 Surface Water 5/15/2016 6813.347532 
 MS787 Surface Water 5/15/2016 5812.305253 
 MS788 Surface Water 5/15/2016 4917.92393 
 MS789 Surface Water 5/15/2016 1892.125671 
 MS790 Surface Water 5/15/2016 5577.579092 
 MS794 Surface Water 6/1/2016 12544.9575 
 MS795 Surface Water 6/1/2016 12345.24918 
 MS796 Surface Water 6/1/2016 12178.61421 
 MS797 Surface Water 6/1/2016 2510.156871 
 MS804 Surface Water 6/25/2016 3817.543061 
 MS805 Surface Water 6/25/2016 5051.609551 
 MS806 Surface Water 6/25/2016 6813.347532 
 MS807 Surface Water 6/25/2016 5812.305253 
 MS808 Surface Water 6/25/2016 4917.92393 
 MS809 Surface Water 6/25/2016 1892.125671 
 MS810 Surface Water 6/25/2016 5577.579092 
 MS811 Surface Water 7/23/2016 3817.543061 
 MS812 Surface Water 7/23/2016 5051.609551 
 MS813 Surface Water 7/23/2016 6813.347532 
 MS814 Surface Water 7/23/2016 5812.305253 
 MS815 Surface Water 7/23/2016 4917.92393 
 MS816 Surface Water 7/23/2016 1892.125671 
 MS817 Surface Water 7/23/2016 5577.579092 
 MS834 Surface Water 8/26/2016 3817.543061 
 MS835 Surface Water 8/26/2016 5051.609551 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower Allegheny MS836 Surface Water 8/26/2016 6813.347532 
 MS837 Surface Water 8/26/2016 5812.305253 
 MS838 Surface Water 8/26/2016 4917.92393 
 MS839 Surface Water 8/26/2016 1892.125671 
 MS840 Surface Water 8/26/2016 5577.579092 
 MS841 Surface Water 9/16/2016 3817.543061 
 MS842 Surface Water 9/16/2016 5051.609551 
 MS843 Surface Water 9/16/2016 6813.347532 
 MS844 Surface Water 9/16/2016 5812.305253 
 MS845 Surface Water 9/16/2016 4917.92393 
 MS846 Surface Water 9/16/2016 1892.125671 
 MS847 Surface Water 9/16/2016 5577.579092 
 MS861 Surface Water 10/14/2016 3817.543061 
 MS862 Surface Water 10/14/2016 4544.494733 
 MS863 Surface Water 10/14/2016 4544.494733 
 MS864 Surface Water 10/14/2016 5051.609551 
 MS865 Surface Water 10/14/2016 6813.347532 
 MS866 Surface Water 10/14/2016 5812.305253 
 MS867 Surface Water 10/14/2016 4917.92393 
 MS868 Surface Water 10/14/2016 1892.125671 
 MS869 Surface Water 10/14/2016 5577.579092 
 MS887 Surface Water 11/5/2016 37913.60018 
 MS888 Surface Water 11/5/2016 42336.36865 
 MS889 Surface Water 11/5/2016 43687.35975 
 MS890 Surface Water 11/5/2016 39709.15258 
 MS891 Surface Water 11/5/2016 42639.19909 
 MS892 Surface Water 11/5/2016 42652.72287 
 MS893 Surface Water 11/5/2016 48830.32938 
 MS894 Surface Water 11/5/2016 48830.32938 
 MS895 Surface Water 11/5/2016 48844.74309 
 MS896 Surface Water 11/5/2016 32793.18883 
 MS898 Surface Water 11/5/2016 40875.35979 
 MS899 Surface Water 11/5/2016 30113.07209 
 MS900 Surface Water 11/5/2016 27410.44591 
 MS901 Surface Water 11/5/2016 22267.27769 
 MS902 Surface Water 11/5/2016 29668.20521 
 MS903 Surface Water 11/5/2016 29685.32175 
 MS904 Surface Water 11/5/2016 23396.03215 
 MS905 Surface Water 11/5/2016 24340.15177 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower Allegheny MS906 Surface Water 11/11/2016 3817.543061 
 MS909 Surface Water 11/11/2016 5051.609551 
 MS910 Surface Water 11/11/2016 6813.347532 
 MS911 Surface Water 11/11/2016 5812.305253 
 MS912 Surface Water 11/11/2016 4917.92393 
 MS913 Surface Water 11/11/2016 1892.125671 
  MS914 Surface Water 11/11/2016 5577.579092 
Lower 
Monongahela MS070 Groundwater 9/29/2012 2121.253137 
 MS138 Groundwater 1/22/2013 25169.92463 
 MS139 Groundwater 1/22/2013 17959.30864 
 MS147 Groundwater 2/7/2013 2273.424421 
 MS148 Groundwater 2/7/2013 1669.486115 
 MS149 Groundwater 2/7/2013 1848.176497 
 MS150 Groundwater 2/7/2013 1882.56621 
 MS305 Groundwater 5/7/2014 472.4874255 
 MS306 Groundwater 5/7/2014 1781.587032 
 MS307 Groundwater 5/7/2014 2952.91936 
 MS308 Groundwater 5/7/2014 2828.81986 
 MS309 Groundwater 5/7/2014 875.7543484 
 MS310 Groundwater 5/7/2014 695.5317534 
 MS311 Groundwater 5/7/2014 1501.163087 
 MS312 Groundwater 5/7/2014 3834.438246 
 MS313 Groundwater 5/7/2014 6811.882494 
 MS314 Groundwater 5/7/2014 2048.422179 
 MS315 Groundwater 5/7/2014 2226.222116 
 MS316 Groundwater 5/7/2014 2258.795987 
 MS317 Groundwater 5/7/2014 1401.159664 
 MS362 Groundwater 8/27/2014 3849.595969 
 MS363 Groundwater 8/27/2014 3651.650504 
 MS364 Groundwater 8/27/2014 3453.390225 
 MS365 Groundwater 8/27/2014 5038.125448 
 MS366 Groundwater 8/27/2014 6578.7958 
 MS368 Groundwater 8/27/2014 4057.604928 
 MS369 Groundwater 8/27/2014 6050.735461 
 MS454 Groundwater 5/6/2015 32609.39381 
 MS455 Groundwater 5/6/2015 30154.4758 
 MS456 Groundwater 5/6/2015 30259.66769 
 MS457 Groundwater 5/6/2015 15879.26659 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Lower 
Monongahela MS474 Groundwater 6/10/2015 1139.150644 
 MS542 Groundwater 8/19/2015 6391.889727 
 MS543 Groundwater 8/19/2015 5698.290254 
 MS544 Groundwater 8/19/2015 2119.107155 
 MS547 Groundwater 8/19/2015 1105.363174 
 MS548 Groundwater 8/19/2015 3418.302838 
 MS555 Groundwater 9/4/2015 4217.853464 
 MS556 Groundwater 9/4/2015 1493.865336 
 MS557 Groundwater 9/4/2015 1923.521613 
 MS741 Groundwater 3/18/2016 4030.208754 
 MS774 Groundwater 4/27/2016 4638.398451 
 MS870 Groundwater 10/18/2016 8152.321214 
 MS331 Surface Water 7/1/2014 13402.41536 
 MS332 Surface Water 7/1/2014 13425.07012 
 MS339 Surface Water 7/22/2014 13402.41536 
 MS340 Surface Water 7/22/2014 13425.07012 
 MS367 Surface Water 8/27/2014 4260.256951 
 MS370 Surface Water 8/27/2014 6124.483943 
 MS372 Surface Water 8/28/2014 453.4877725 
 MS373 Surface Water 8/28/2014 930.4739105 
 MS558 Surface Water 9/4/2015 1103.385478 
 MS793 Surface Water 5/17/2016 16293.42816 
 MS871 Surface Water 10/18/2016 8491.613334 
 MS872 Surface Water 10/18/2016 9146.940547 
  MS873 Surface Water 10/18/2016 16280.69511 
Shenango MS700 Groundwater 2/5/2016 504.935896 
 MS701 Groundwater 2/5/2016 731.9382062 
  MS702 Groundwater 2/5/2016 1432.108055 
Upper Ohio MS059 Groundwater 9/12/2012 2194.184954 
 MS060 Groundwater 9/12/2012 1330.187968 
 MS076 Groundwater 11/2/2012 2247.375039 
 MS079 Groundwater 11/2/2012 1330.187968 
 MS108 Groundwater 12/7/2012 1828.506766 
 MS151 Groundwater 2/7/2013 1034.750121 
 MS252 Groundwater 1/3/2014 1909.72702 
 MS259 Groundwater 1/20/2014 2494.089844 
 MS260 Groundwater 1/20/2014 2494.089844 
 MS261 Groundwater 1/20/2014 2494.089844 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS263 Groundwater 1/30/2014 3242.581343 
 MS264 Groundwater 1/30/2014 3801.056467 
 MS265 Groundwater 1/30/2014 3619.064564 
 MS266 Groundwater 1/30/2014 2494.089844 
 MS267 Groundwater 2/6/2014 2494.089844 
 MS268 Groundwater 2/6/2014 2494.089844 
 MS278 Groundwater 3/19/2014 1698.543648 
 MS279 Groundwater 3/19/2014 2638.036515 
 MS280 Groundwater 3/19/2014 2461.038047 
 MS281 Groundwater 3/19/2014 2247.375039 
 MS282 Groundwater 3/19/2014 1703.866381 
 MS283 Groundwater 3/19/2014 1471.981067 
 MS284 Groundwater 3/19/2014 1283.665355 
 MS285 Groundwater 3/19/2014 4466.221515 
 MS286 Groundwater 3/19/2014 1330.187968 
 MS287 Groundwater 3/19/2014 745.4004541 
 MS288 Groundwater 3/19/2014 2903.023363 
 MS289 Groundwater 3/19/2014 1135.301206 
 MS290 Groundwater 3/19/2014 2156.897625 
 MS290B Groundwater 3/19/2014 2156.897625 
 MS291 Groundwater 3/20/2014 1839.271367 
 MS292 Groundwater 3/20/2014 1787.766824 
 MS293 Groundwater 3/20/2014 2481.737065 
 MS294 Groundwater 3/20/2014 2225.737492 
 MS295 Groundwater 3/20/2014 3509.62669 
 MS296 Groundwater 3/20/2014 3055.90992 
 MS371 Groundwater 8/28/2014 1921.739514 
 MS374 Groundwater 8/28/2014 1952.841025 
 MS438 Groundwater 1/20/2015 2696.083128 
 MS439 Groundwater 1/20/2015 3040.093402 
 MS440 Groundwater 1/21/2015 2388.044099 
 MS452 Groundwater 4/29/2015 3767.417 
 MS458 Groundwater 5/19/2015 5533.91888 
 MS459 Groundwater 5/19/2015 5554.459477 
 MS525 Groundwater 8/3/2015 3022.939586 
 MS581 Groundwater 9/25/2015 3238.46551 
 MS583 Groundwater 9/25/2015 2208.219121 
 MS589 Groundwater 9/29/2015 2149.631737 
 MS590 Groundwater 9/29/2015 1869.764578 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS618 Groundwater 10/20/2015 3234.312652 
 MS649 Groundwater 11/23/2015 980.5615769 
 MS650 Groundwater 11/23/2015 867.6523485 
 MS681 Groundwater 1/13/2016 1811.818878 
 MS682 Groundwater 1/13/2016 3309.586914 
 MS698 Groundwater 1/27/2016 2705.824322 
 MS699 Groundwater 1/27/2016 2833.309765 
 MS725 Groundwater 2/24/2016 2878.712725 
 MS726 Groundwater 2/24/2016 1526.963801 
 MS766 Groundwater 4/19/2016 1005.430589 
 MS849 Groundwater 9/25/2016 44982.53656 
 MS859 Groundwater 10/4/2016 38927.70545 
 MS915 Groundwater 11/13/2016 19652.16532 
 MS061 Surface Water 9/12/2012 2297.790464 
 MS062 Surface Water 9/12/2012 1378.508646 
 MS063 Surface Water 9/12/2012 2247.375039 
 MS077 Surface Water 11/2/2012 2297.790464 
 MS078 Surface Water 11/2/2012 1378.508646 
 MS084 Surface Water 11/2/2012 4404.789442 
 MS258 Surface Water 1/20/2014 2560.537107 
 MS460 Surface Water 5/22/2015 791.951324 
 MS461 Surface Water 5/22/2015 1912.718576 
 MS462 Surface Water 5/22/2015 2031.986096 
 MS463 Surface Water 5/22/2015 4349.964668 
 MS468 Surface Water 6/3/2015 791.951324 
 MS469 Surface Water 6/3/2015 2031.986096 
 MS470 Surface Water 6/3/2015 1912.718576 
 MS471 Surface Water 6/3/2015 4349.964668 
 MS472 Surface Water 6/3/2015 2553.03872 
 MS481 Surface Water 6/16/2015 791.951324 
 MS482 Surface Water 6/16/2015 2031.986096 
 MS483 Surface Water 6/16/2015 2098.836738 
 MS484 Surface Water 6/16/2015 1912.718576 
 MS485 Surface Water 6/16/2015 2553.03872 
 MS486 Surface Water 6/16/2015 4349.964668 
 MS489 Surface Water 6/30/2015 791.951324 
 MS490 Surface Water 6/30/2015 2098.836738 
 MS491 Surface Water 6/30/2015 2031.986096 
 MS492 Surface Water 6/30/2015 1912.718576 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS493 Surface Water 6/30/2015 4349.964668 
 MS494 Surface Water 6/30/2015 4587.570489 
 MS495 Surface Water 6/30/2015 2553.03872 
 MS509 Surface Water 7/17/2015 791.951324 
 MS510 Surface Water 7/17/2015 2098.836738 
 MS511 Surface Water 7/17/2015 2055.991527 
 MS512 Surface Water 7/17/2015 2031.986096 
 MS513 Surface Water 7/17/2015 2500.287487 
 MS514 Surface Water 7/17/2015 1912.718576 
 MS515 Surface Water 7/17/2015 2282.001001 
 MS516 Surface Water 7/17/2015 2087.129058 
 MS517 Surface Water 7/17/2015 4349.964668 
 MS518 Surface Water 7/17/2015 2553.03872 
 MS519 Surface Water 7/29/2015 791.951324 
 MS520 Surface Water 7/29/2015 2098.836738 
 MS521 Surface Water 7/29/2015 4349.964668 
 MS522 Surface Water 7/29/2015 2031.986096 
 MS523 Surface Water 7/29/2015 1912.718576 
 MS524 Surface Water 7/29/2015 2553.03872 
 MS533 Surface Water 8/13/2015 791.951324 
 MS534 Surface Water 8/13/2015 2098.836738 
 MS535 Surface Water 8/13/2015 2031.986096 
 MS536 Surface Water 8/13/2015 1912.718576 
 MS537 Surface Water 8/13/2015 4349.964668 
 MS538 Surface Water 8/13/2015 2553.03872 
 MS549 Surface Water 8/25/2015 791.951324 
 MS550 Surface Water 8/25/2015 2098.836738 
 MS551 Surface Water 8/25/2015 2031.986096 
 MS552 Surface Water 8/25/2015 1912.718576 
 MS553 Surface Water 8/25/2015 4349.964668 
 MS554 Surface Water 8/25/2015 2553.03872 
 MS566 Surface Water 9/6/2015 2500.287487 
 MS568 Surface Water 9/6/2015 2282.001001 
 MS569 Surface Water 9/6/2015 2087.129058 
 MS571 Surface Water 9/8/2015 4349.964668 
 MS572 Surface Water 9/8/2015 2553.03872 
 MS573 Surface Water 9/8/2015 791.951324 
 MS574 Surface Water 9/8/2015 2098.836738 
 MS575 Surface Water 9/8/2015 2031.986096 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS576 Surface Water 9/8/2015 1912.718576 
 MS582 Surface Water 9/25/2015 4349.964668 
 MS584 Surface Water 9/25/2015 2553.03872 
 MS585 Surface Water 9/25/2015 791.951324 
 MS586 Surface Water 9/25/2015 2098.836738 
 MS587 Surface Water 9/25/2015 2031.986096 
 MS588 Surface Water 9/25/2015 1912.718576 
 MS596 Surface Water 10/6/2015 4349.964668 
 MS597 Surface Water 10/6/2015 2553.03872 
 MS598 Surface Water 10/6/2015 791.951324 
 MS599 Surface Water 10/6/2015 2098.836738 
 MS600 Surface Water 10/6/2015 2031.986096 
 MS601 Surface Water 10/6/2015 1912.718576 
 MS619 Surface Water 10/20/2015 791.951324 
 MS620 Surface Water 10/20/2015 2098.836738 
 MS621 Surface Water 10/20/2015 2031.986096 
 MS622 Surface Water 10/20/2015 1912.718576 
 MS623 Surface Water 10/20/2015 4349.964668 
 MS624 Surface Water 10/20/2015 2553.03872 
 MS635 Surface Water 11/3/2015 4349.964668 
 MS636 Surface Water 11/3/2015 2553.03872 
 MS637 Surface Water 11/3/2015 791.951324 
 MS638 Surface Water 11/3/2015 2098.836738 
 MS639 Surface Water 11/3/2015 2031.986096 
 MS640 Surface Water 11/3/2015 1912.718576 
 MS642 Surface Water 11/17/2015 791.951324 
 MS643 Surface Water 11/17/2015 2098.836738 
 MS644 Surface Water 11/17/2015 2031.986096 
 MS645 Surface Water 11/17/2015 1912.718576 
 MS646 Surface Water 11/17/2015 4349.964668 
 MS647 Surface Water 11/17/2015 2553.03872 
 MS648 Surface Water 11/23/2015 688.4880814 
 MS655 Surface Water 12/4/2015 791.951324 
 MS656 Surface Water 12/4/2015 2098.836738 
 MS657 Surface Water 12/4/2015 2031.986096 
 MS658 Surface Water 12/4/2015 1912.718576 
 MS659 Surface Water 12/4/2015 2553.03872 
 MS660 Surface Water 12/4/2015 4349.964668 
 MS661 Surface Water 12/15/2015 791.951324 
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Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS662 Surface Water 12/15/2015 2098.836738 
 MS663 Surface Water 12/15/2015 2031.986096 
 MS664 Surface Water 12/15/2015 1912.718576 
 MS665 Surface Water 12/15/2015 4349.964668 
 MS666 Surface Water 12/15/2015 2553.03872 
 MS667 Surface Water 12/31/2015 791.951324 
 MS668 Surface Water 12/31/2015 2098.836738 
 MS669 Surface Water 12/31/2015 2031.986096 
 MS670 Surface Water 12/31/2015 1912.718576 
 MS671 Surface Water 12/31/2015 4349.964668 
 MS672 Surface Water 12/31/2015 2553.03872 
 MS675 Surface Water 1/13/2016 791.951324 
 MS676 Surface Water 1/13/2016 2098.836738 
 MS677 Surface Water 1/13/2016 2031.986096 
 MS678 Surface Water 1/13/2016 1912.718576 
 MS679 Surface Water 1/13/2016 4349.964668 
 MS680 Surface Water 1/13/2016 2553.03872 
 MS691 Surface Water 1/27/2016 791.951324 
 MS692 Surface Water 1/27/2016 2098.836738 
 MS693 Surface Water 1/27/2016 2031.986096 
 MS694 Surface Water 1/27/2016 1912.718576 
 MS695 Surface Water 1/27/2016 2553.03872 
 MS697 Surface Water 1/27/2016 4349.964668 
 MS703 Surface Water 2/10/2016 791.951324 
 MS704 Surface Water 2/10/2016 2098.836738 
 MS705 Surface Water 2/10/2016 2031.986096 
 MS706 Surface Water 2/10/2016 1912.718576 
 MS707 Surface Water 2/10/2016 4349.964668 
 MS708 Surface Water 2/10/2016 2553.03872 
 MS719 Surface Water 2/24/2016 791.951324 
 MS720 Surface Water 2/24/2016 1912.718576 
 MS721 Surface Water 2/24/2016 2098.836738 
 MS722 Surface Water 2/24/2016 2031.986096 
 MS723 Surface Water 2/24/2016 2553.03872 
 MS724 Surface Water 2/24/2016 4349.964668 
 MS733 Surface Water 3/15/2016 791.951324 
 MS734 Surface Water 3/15/2016 2098.836738 
 MS735 Surface Water 3/15/2016 2031.986096 
 MS736 Surface Water 3/15/2016 1912.718576 
 484 
 
Watershed Sample Sample Type Date 
Distance to 
Nearest UC Well 
(ft) 
Upper Ohio MS737 Surface Water 3/15/2016 2553.03872 
 MS738 Surface Water 3/15/2016 4349.964668 
 MS752 Surface Water 3/29/2016 791.951324 
 MS753 Surface Water 3/29/2016 2098.836738 
 MS754 Surface Water 3/29/2016 2031.986096 
 MS755 Surface Water 3/29/2016 1912.718576 
 MS756 Surface Water 3/29/2016 4349.964668 
 MS757 Surface Water 3/29/2016 2553.03872 
 MS767 Surface Water 4/19/2016 1309.051883 
 MS768 Surface Water 4/19/2016 791.951324 
 MS769 Surface Water 4/19/2016 2098.836738 
 MS770 Surface Water 4/19/2016 2031.986096 
 MS771 Surface Water 4/19/2016 1912.718576 
 MS772 Surface Water 4/19/2016 2553.03872 
 MS773 Surface Water 4/19/2016 4349.964668 
 MS775 Surface Water 5/3/2016 791.951324 
 MS776 Surface Water 5/3/2016 2098.836738 
 MS777 Surface Water 5/3/2016 2031.986096 
 MS778 Surface Water 5/3/2016 1912.718576 
 MS779 Surface Water 5/3/2016 2553.03872 
 MS780 Surface Water 5/3/2016 4349.964668 
  MS886 Surface Water 11/5/2016 35013.64466 
Upper Ohio-
Wheeling MS049 Groundwater 8/30/2012 1724.397129 
 MS110 Groundwater 1/9/2013 1724.397129 
 MS473 Groundwater 6/10/2015 14523.57034 
 MS545 Groundwater 8/19/2015 14567.37955 
 MS047 Surface Water 8/30/2012 1509.448947 
 MS048 Surface Water 8/30/2012 2500.585633 
 
